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PROFESSOR G. MAGNEL’S 


“PRESTRESSED CONCRETE” 


THIRD EDITION. 
Completely revised and enlarged. 


354 pp., 328 illus., 37 tables. Price 20s.; by post 21s. 


New features include : Many new examples of buildings and bridges, including 
multiple-story continuous-frame structures. Design is simplified by tables 
giving the dead weight and working loads of beams of different spans and 
depths. The breaking strength of statically-determinate beams. them 
of continuity. Plastic theory of continuous beams. New test results. The 
whole of this book is based on the author's own great experience, and is there- 


fore entirely dependable. 


Principles of Prestressed Concrete.— 
The development of the principles of pre- 
stressing is simply explained by elemen- 
tary calculations and diagrams for com- 
parative designs of reinforced and pre- 
stressed slab bridges. 

Methods of Prestressing.Methods in 
which the wires are tensioned after the 
concrete has hardened and before the 
concrete is placed are described and illus- 
trated. Electrical prestressing. High- 
tensile bars. Expanding cements. 

Statically-determinate Beams.—Com- 
plete formule for the design of fully pre- 
stressed beams. The adaptation of the 
formule in conjunction with a semi- 
graphical method for practical design is 
applied to beams of constant and variable 
moment of inertia. Beams subjected to 
bending moments of opposite signs or 
in two planes. Shearing stresses and 
stresses at the ends of a beam. Fully- 
worked examples. 

Continuous Structures. — Design of 
single-story and multiple-story contin- 
uous structures, including frames, with 
examples. 

Tests.—Descriptions and results of tests of 
prestressed beams of various types, in- 
cluding beams of 14-ft., 20-it. and 66-ft. 
span ; several tee-beams 17 ft. 6 in. long, 
one of which has some untensioned rein- 
forcement ; a continuous beam; and a 
beam of 155 ft. span. 

Creep.—-The effects of the creep of steel 
and concrete are discussed, and experi- 
ments made by the author and others 
are described and applied to practical 


design. Recommendations for allowing 
for the loss of prestress due to these 
causes. 

Buckling.—Theoretical and experimental 
verification of the fact that there is no 
risk of buckling of a slender prestressed 
member if the cables are in continuous 
contact with the member or if points of 
contact are sufficiently numerous. 

Effect on Time and Superimposed Load. 
-—Losses of prestress with respect to the 
shrinking of the concrete combined with 
creep of the concrete and steel, and 
values for a reduction coefficient to allow 
for these losses. The effect of the super- 
imposed load on beams in which the 
wires are free, grouted in, or bonded to 
the concrete. The effects of tensioning 
wires in pairs, of the slipping of the wires, 
and deformation of the anchors. 

Permissible Stresses.— Valuable recom- 
mendations relating to the stresses that 
can be safely resisted in the steel and 
concrete at various stages of the opera- 
tion of prestressing. 

Applications of Prestressed Concrete.— 
Many examples of railway and road 
bridges, foot-bridges, gantries, floors, 
roofs, continuous beams and frames, 
multiple-story structures, hangars, silos, 
foundations, strengthening existing struc- 
tures, railway sleepers, pipes, and other 
work. 

Precast Concrete,—-Fully detailed and 
illustrated descriptions of up-to-date 
methods used by leading manufacturers 
making different classes of prestressed 
precast concrete products. 


CONCRETE PUBLICATIONS LIMITED 
14 DARTMOUTH STREET, LONDON, S.W.1 
American edition published by McCraw-Hill Book Co., Inc., New York and Toronto. 
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PROMETO 
MOVING 
FORMS 


a rapid and highly economical method 
of erecting structures of all kinds 


PROMETO hydraulically controlled moving-forms and equipment enable a high rate 
of construction to be maintained with minimum labour requirements. They provide 
the means of making substantial savings in the cost of erecting Silos, Chimneys, 
Water Towers, Multi-Storey Flats, the lining of Mine and similar shafts, Elevator 
Heuses, and many other types of concrete structures. We have the sole rights for 
the manufacture and use of PROMETO equipment in the United Kingdom, and are 
prepared to enter into sub-licence arrangements with selected Contractors for individual 
jobs or prescribed districts. Inquiries are invited from Consulting Engineers, 
Architects and Contractors. 


wittiAM THORNTON « sons trp 


WELLINGTON ROAD 


LIVERPOOL 


Building and Civil Engineering Contractors 


fe 
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NOTICE 
CHANGE of ADDRESS 


THE 


YORKSHIRE HENNEBIQUE 


CONTRACTING CO. LTD. 


NOW 


HENNEBIQUE HOUSE 
123 THE MOUNT 


YORK 


Tele: YORK 54656 


BRANCH OFFICES: 
30 WINCOLMLEE HULL: Tele: HULL 33501 
WESTERN WHARF - DUNDEE - Tele: DUNDEE 6170 


ROYDS WORKS ROYDS LANE LOWER WORTLEY LEEDS: 12. Tele: 637891 
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Power Stations 


Consulting Engineer Sir William Halcrow and Partr 


Portishead ‘B’ Power Station, Somerset 


The main superstructure under CONTRACTS COMPLETED 
construction at Portishead *B’ Power AND IN PROGRESS INCLUDI 
Station includes the turbine house, elec- Willowholme PowerStation, Carlisle 
trical annexe, boiler house and bunker 

; Bold Power Station, Lancashire 

bays. Six turbo-alternators, cach witha p Rock , 

rince Rock * 
60,000 k W capacity will be housed in the sinister B 

turbine house. Other works in progress Power Station, Plymouth 
include the ash settling pits and ash plant Barony Power Station, Scotland 
house, access roads and bridge, treated 


water storage tanks, water treatment 


plant house and water supply lines 


Contractors for every class of LAI My G 


Building and Civil Engineering work 


at home and overseas 


JOHN LAING AND SON LIMITED 
GREAT BRITAIN, CANADA, UNION OF SOUTH AFRICA, RHODESIA 
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BAR-BENDING 


with accuracy-speed-economy 


ARD-50 
MODEL 


ELECTRIC 
OR 


ENGINE DRIVEN 


The ARD-50 Model, illustrated above, has an automatic control which permits the desired bending 
angle to be pre-set, greatly facilitating repetition bending. The bottom illustration shows the bending 
of an angle loop in one operation. This model is also fitted with a backrest for multiple bending of 
small diameter bars. We also supply, at extra cost, a special device for bending Hoops and Spirals, 
and formers and backrests for special steel such as Square Grip,”’ Twisteel,"’ and Tentor,”’ etc 
This model is complete with standard accessories for bends on a 4D basis, and can be fitted with 
Electric motor, Air-cooled Petrol engine or Air- or Water-cooled Diesel engine. Our range of bending 
equipment also includes the RAS40 model for bending bars up to |} in. diameter. Both models are 
available for sale or hire. Full details will be sent on request 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT. 


Telephone : Chatham 45580. Telegrams & Cables : Cembelgi, Chatham. 
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air entrained concrete 


increased workability 


v v 


lower water-cement ratio faster concrete placing 


increased strength decreased costs 


There is indisputable evidence that *' Febcrete '' Air Entraining Agent provides 
an easy means of producing better concrete with all-round savings in cement 
requirements and concrete-placing costs which are far greater than the infini- 
tesimal cost of ‘‘ Febcrete.’" This evidence, which is based on the use of 
** Febcrete '" on important concrete constructional undertakings throughout 


the world, is available without obligation to all Engineers and Contractors. 


FEB (GREAT BRITAIN) LTD. 


LONDON 102 KENSINGTON HIGH STREET, W#8 Telephone Western 
MANCHESTER ALBANY WORKS. ALBANY ROAD, CHORLTON-CUM-HARDY Telephone Chorlton 1063 
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Steel 
Reiniorcement 


... bent... bundled... labelled 


Delivered to site ready for fixing « 
No loss of time in checking and sort- 
ing material e No loss of material 


due to prolonged storage on site e 


A complete service of 
DESIGN, FABRICATION AND FIXING 
for all types of Reinforced Concrete 


Construction. 


REINFORCEMENT ENGINEERS 


WOOD LANE, LONDON, W.12 Telephone : Shepherds Bush 2020 
BUTE STREET, CARDIFF Telephone : Cardiff 28786 
TREORCHY, GLAMORGAN Telephone : Pentre 2381 
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COAL BLENDING 
BUNKER 


HOUSE, TUFTON STREET, ‘LONDON, S.¥ 


May, 198 ix 
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(KOPEX PATENT PROCESS) 


THE PLIABLE STEEL 


DUCTS FOR 
STRESSED CONCRETE 
Labour saving ... easy to install 

outer corrugation gives a 
perfect bond to the surrounding 
concrete .. . the inside of the tube 
is smooth to facilitate the passage 
of bars or cables and allows free 
flow of grout. These are some of 
the advantages of the new Uni- 
Tube which make it the ideal and 
economical method of forming 
ducts, with unskilled labour and 
without any special apparatus. 
The Uni-Tube is left permanently 
in the concrete. Coupling covers 
for Macalloy couplers also 
supplied 


List. of 


BRADFORD CO. LTO., Contractors, GILBERT-ASH LTO., Contractors. * 

Samuel Pepys Schoo! Whitley Abbey Footbridge, Coventry 
RB. T. james & Partners, Consultants Prestressed Concrete Co. Led 
BRIMS & CO. LTD., Contractors A. H. GUEST LTD., 
Middie Docks & Engineering Co. Led, South Shreids (East Quay) New Police Station, Blakebrook, Kidderminster 
Waterhouse & Rounthwaite, Consultants Prestressed Concrete Co. Led 

GUILLERMO GONZALEZ ZULETA, Bogota, Columbia, Lomas, County Archicsst, Woresstersh 

Contractor 

be Luere Bridge, Bolivar HIGGS & HILL LTD., Contractors. 

Donovan L M1CE. MI Mech.E.. Consultant Victoria Laboratories, Richmond 

R. G. CARTER, LTD., Contractors. * Garry, ARABA. Archicact 

HINDUSTAN CONSTRUCTION CO. LTO. 
allys Factory owestoft Contractors t (Per Tata Led) 

Twistee! Reinforcement Ltd., Consultants Mahi Bridge Bombay _ 

SIMON-CARVES, LTD., Contractors. * Denevan C.£., M.I.Mech.€., Consultant 
Bold Colliery Reorganisation HOLLOWAY BROTHERS (LONDON) LTO. 
Simon-Carves, Led., Consultants Contractors 

Parr Sewage Works Lynemouth Woodhorn Railway Bridge 

Sandford Fawcett & Partners, Consultants Maunsell, & Povry, Consultants 

CAWOOD WHARTON & CO. LTD., Contractors IDES LTO., Contractors. * 

Prestressed Bridges (Sundry) Fully Vibration Controlied Air Compressor, 
ACKROYD & ABBOTT, LTD., Main Contractors Alternator and Engine House Foundations 

(john Cooke & Son (Huddersfield) Led., Sub-Contractors) H. A. Crockett, A.M.1.C.E., Consultant 

Beaver Hill $.M. School Norman & Dawbarn, Architects and Consulting Eng: neers 
j. L. Womersley, 


» City Architect j. L. KIER & CO. LTD., Contractors 
CORAS IOMPAIR EIREANN. National Gas Turbine Establishment 


Kylemore Road Bridge, Dublin Ministry of Works. 

D. Herlihy, Engineer JOHN LAING & SON, LTD., Contractors 
Cc. CORNES & SON, Contractors. *¢ LESLIE & CO. LTD., Contractor 

College of Ceramics, Stoke-on-Trent New Civil Engineering Dept., King's College, Newcast 
Denoven H. Lee, M.1.C.E.. Mech.E.. Consultant King's College Civil Engineering 
CROWLEY, RUSSELL & CO. LTO., Contractors. * MARPLES, RIDGWAY & PARTNERS LTO. 
Gunthorpe Pipe Bridge Willington Power Statior 

Prestressed Concrete Co. Ltd, Consultants (British Electricity Authority) 

Finch, O.8.E., M.1.C.E., City Engineer, Nottingham Ewbank & Partners Led., Engineering Consultants 
W. A. DAWSON, LTD., Contractors. * Farmer & Dark, Archicects 

Mimram Vall Somer, MELVILLE, OUNDAS & WHITSON LTO... 
Loughton By-Pass Reconstruction of Portobello Power Station 
DEMOLITION : CONSTRUCTION co. tTo., 


(Third Extension) (British Electricity Authority 
Centractors Kinnear &4 Gordon, Consultan 
Sulphate of hate a Seore South Eastern Gas Board JOHN MORGAN (BUILDERS) iTo., 
Twistee!, Led, Consultant Uskmouth Generating Station 
DEVON COUNTY COUNCIL (British Electricity Authority 
Project L. G. Meouchel & Partners, Led... Consultants 
E.. County Surveyor WILLIAM MOSS & SONS, LTo., Contractors 
& SOW, LTO., Contractors. * New Technical College, Kingsto 
outhdown Motor Services Ltd. Chichester Bus Garage F. Gibberd, F.RIB.A., MTP 
Travers Morgan & Partners, Consultants Seott & Wilson, Kirkpatrick & Partners, Consultants 
LEONARD FAIRCLOUGH LTD., Contractors SIR ROBERT McALPINE & SONS, LTO. Co 
Prestressed Concrete Beds Debden Printing Works 
W. & C. FRENCH, LTD., Contractors * Easton & Robertson, F.R1.B.A., Architects 
London Airport. Miniuwery of Transport and Civil Aviation Ove Arup & Partners. © 
FARRANS LTD., Contractors. * 
Magheramorne Cement Works 
Sandford Fawcett & Partners, Consultants 


Consultants 
ontractors. * 


re 


onsultants 

NOTT, BRODIE & CO. LTD., Contractors. * 
Ashchurch Water Tower Contract 

Prestressed Concrete Co. Ltd., Consultants 


SOLE MANUFACTURING CONCESSIONAIRES : 
AUSTRALIA 5. Smith & Sons (Australia) Led, 47 York Sereee, APRICA Falks Electrical Supplies (S.A.) (Pry) Led 


ydney, New South Wales RHODESIAS Heidelberg Road, Village Main, jJohannesbure 


NYASALAND South Africa. Factory, Roodepoort 
CANADA ‘. Smith & Sons (Canada) Ltd Box %, Station U.S.A 


Titeflex inc 500) Freylinghuyser Avenue 
Toronto 13, Ontario, Canada 


Newark 5. New jersey, U.S.A 


EXTERNAL RIBS 
smooTH pore 
EASILY pent BY HAND 
STAYS puT 
\ 
NO pisTORTION of BORE 
NO rraveD OR Loose ENDS 
5 
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“a 


CONCRETE AND 


CONST RUG 


ILONAL ENGINEERING 


TUBE FOR FORMING DUCTS IN CONCRETE 


DUCTS FOR 
CONCRETE INSTALLATIONS 


Uni-Tube is also being widely used as the best and most 
economical means of providing a duct in concrete which 
has a smooth bore and is free of obstacles, through which 


electrical wiring, piping, etc., 
and a saving in labour 
th 


1.D.) and 
lengths. 


, and2 
1.D. (or larger sizes if required up to 7; 
in continuous or specified 


can be passed with speed 


As approved and supplied for the Lee- 


McCall, 
systems. 
and designs. 


Freyssinet, 


Drum packing containing up to 10,000 ft. protects 
tubing in transit and ensures easy handling on site. 


Required lengths cut with a strong knife. 


Contracts 


sia PARKINSON CO. LTO. 
Pieck Gas orks 
PRECOMPRIMIDO A. C., Contractor 
Prestressed Bridges, Venezue els 
RUDDOCK & MEIGHAN LTO. 
Fieet Bridge, Beightor 
Derbyshire Co Counc 
Mehew, OBE MINST CE, AM TP 
RUSH 4&4 TOMPKINS LTO., Contractors 
Kent Ol Refinery (British Petroleum Co 
Rendell, Paimer & Tritton, Consultant 
SPEIRS LTO., Contractor 
New Boiler House, N.P.L 

A. Snow B.A... Architect 
TAYLOR wooonow CONSTRUCTION, LTO., 
Contractors 
Turbo Blocks 
Authority 
Freeman, Fox & Partr C 


THe TRUSSED CONCRETE co. 


Contractors 


Teddingto 


Mean ngton Power Station (British Electricity 


Lou Berger. 

Borou 

west RIDING COUNTY COUNCIL 
WHATLINGS 

Lady Victoria 

Prestressed 

GEORGE winpey 

Lee Cor 1 
Lee Conservancy Catchmer <8 

N. Medrington, A.M 

YORKSHIRE HENNEBIQUE CONTRACTING co.LTo., 


ractors 


servancy —at 


st Beams 
WOOLAWAY CONSTRUCTION LTO 
yncrete Pipe Wor South Wales 


Cor tant 


E 
T GILL "SON NORWICH 
Girdling ar Serengthe ws 


CONSTRUCTION CO. LTO, 


as with Kier 4 > act 
Nev vais Br: ige, nb 
Husband 


ey 
LIVERPOOL ARTIFICIAL STONE CO LTO 


Derby Station Recond:t 
Prestressed Concrete 


and Gifford-Udall 
Also suitable for other systems 


Niustration shows 
section of pliable 
steel ducting. 


SAITISH RAILWAYS LONDON MIDLAND REGION, 
ors 


ontra 
dees 
British Railways London Midland Region, Consultants 


CANADIAN CONTRACTS 


SCHWENGER CONSTRUCTION LTO. 
Selman Bridge, Township of Sombra, Ontario 
sco & Todgham 47. O. Lararides 

t & Partners 
SCHWENGER coNsTAUCTION 
ranton Bridge, County 
sco & Tox 


Contractors 


Contractors 
of Lambton, Ontaric 
tgharr ‘and T >. Lazarvdes 

ount & Partners, Er ee 
Font CONSTRUCTION co LTO., Contractors 
Dogt Creek Bridge, Dept 
Ounce 
w.o ontractor 
jock River Bridge, Richmond 
c.¢ 


of Highways, Alberta 


Ontario 

& Associates Led., and 
zarides, | nt & Partners, Eng 

‘Georrney, Cor 


Notre Dame, Richmond 


tractor 
Quebe« 
Associates Ville Se. Laurent, Quebe 
ELECTRIC POWER 


ntractors 


neers 


COMMISSION or 


scture, Chippawa, Ontario 


mmission of Ontario, Engineers 


RECENT CONTRACT (300,000 ft. approx.) 

PAUL CONSTRUCTION CO... Singapore. Main 

Contractors 

HUME INDUSTRIES (FAR-EAST) 

(Sub-Contractors 

Kallang Basin Bridge, Singapore 

Superintendent Engineer, Major rPwo 
Hollie Bee, MICE, M1.E 
Gs 


Per PATERSON, SIMONS & CO. LTD 


McCall System 


Singapore 


de le denotes Freyesine System 


devotes dall System 


(Uai-ruses LTD 


Enquiries to London Office 


9 SOUTH MOLTON STREET, W.1 
Telephone: Maytair 7015 


Works: Alpha Street, Slough 
Telephone : Slough 24606 


= 
( 
= 
Ansell’s Brewery 
The Trussed Concrete Stee! Co. Led. Consultants 
UDALLS PRESTRESSED CONCRETE LTD. Contractors * Ma 
Ludlow Road Sct HYDRO 
Chippawa 
WwW ‘ A 
. 
actors 
Wa 
EW. H. Gifford, BSc. AMICE 
F Lawrence, Consultant 
Liverpool Art Stone (British | Jon Midland Regior : 
td., Consultants 


MILLS SCAFFOLD CO., LTD. 


(A Subndiary of Guest, Keen & Nettlefolds, Lid 


Head Office: TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. (RiVerside 5026 9) 


Agents & Depots: BELFAST + BIRMINGHAM BOURNEMOUTH BRIGHTON BRISTOL CANTERBURY CARDIFF 
COVENTRY + CROYDON + DUBLIN + GLASGOW ~- HULL + ILFORD + LIVERPOOL + LOWESTOFT + MANCHESTER 
NEWCASTLE « NORWICH + PLYMOUTH - PORTSMOUTH + READING + SHIPLEY - SOUTHAMPTON + SWANSEA - YARMOUTH 


xii CONCRETE AND CONSTRUCTIONAL ENGINEERING MAY, 1955. 
he K it 4 ith 
HIGH TENSILE STEEL PIN / 
ADJUSTED BY NUT AND 
AVAILABLE IN THREE SIZES 
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> PLYWOOD SHUTTERING 


(PHENOL BONDED wer TEST) 


‘can be supplied in almost any size 


Supplied only through the usual trade channels 


THAMES PLYWOOD MANUFACTURERS LIMITED 
Harts Lane, Barking, Essex. Telephone RIPpleway S511 
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ROOF WATERPROOFING 
KEEPS YOU RIGHT ON TOP 


The BVODE 
INSULATING 
PASTE Mem- 
brane Reinforced 
Waterproofing 
Treatment applied 
to North Aght 
Shell Roofs (with 
EVODE SILVER 
FILM 703 Fimsh) 
and Flat Roofs at 
new Factory for 
Messrs. Allied 
Textiles, Lid., 
Chapelized, 
Dublin 


Architect Richard 
H. Pickles, A.R.1.B.A. 
Halifax. 


Main Contractor: 
John Sisk & Son 
(Dublin) Led. 
| 
| (3) | 
( 
jv | THE EVODE SYSTEM CONSISTS OF 
| PRIMER 
G 2 MEMBRANE “SANDWICH” 
| 3 COVERING 
| | 4 SEALER (Black, we Finish) 


ROOF WATERPROOFING & PROTECTION FOR NEW WORK & MAINTENANCE 


EVODE INSULATING PASTES are highest 
grade bituminous materials in various con- 
sistencies for protection on all buildings against There's a lot to be 
atmospheric conditions, water, moisture, cor- said for Evode 
rosion and contamination. EVODE specialise Insulating Pastes. 
in waterproofing concrete flats, barrel vault and Write NOW for 
hipped-plate roofs and in the maintenance of  Leaflet.No. 1021. 
asphalt flats, zinc and lead flats, slated, corru- 

gated iron and asbestos cement roofs. 


EVODE LIMITED - GLOVER STREET - STAFFOR 


Tel: 15901 2 Grams; Bvode, Stafford LONDON OFFICE; 1, Victoria St., 7 Abbey 4 
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Haywards ‘ Crete-o-Lux " Lights, of reinforced concrete con- 
struction, are purpose-made and precast (unless otherwise 
required) for maximum efficiency and dependability. These 
Lights meet every need of present-day practice, being specially 
designed for Pavements, Roadways, Floors, Stallboards, Roofs, 
Domes, Canopies, Lanterns, Windows, etc. Their use ensures 
good appearance and the best possible transmission of light. 


* Crete-o-Lux " Lights at a Pumping Station of the 
Newcastle and Gateshead Water Co. Chief Engineer : 
S. G. BARRETT, Esq., M.1.C.E., M.1.W.E. 


HAYWARDS LTD. UNION ST., LONDON, 


TELEPHONE: WATERLOO 6035 (PVTE. BRCH. EXCHANGE) 
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High Strain 
patented 


or 
restressed 
oncrete 


ff} 


few 
4 


TRUBRITE STEEL WORKS - MEADOW HALL - SHEFFIELD 
Tel : Sheffield 36931 (10 lines) 


London Office: Seafford House, 40 43 Norfolk St., Strand, W.C.2 Tel: Temple Bar 7187 
& 7188. Birmingham Office:53 Vittoria St., Birmingham | Tel: Centra! 680! & 6802 
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Cut costs — use 


RAPID METAL 


fixing units 


SPACING UNIT 


This unit maintains 
accurate spacing of the 
shuttering in wall con- 
struction where a tie 
may not protrude 
through the wall, the 
only expendable item 
being the or dia- 
meter rods. 


The patent bonded Rubber Cone 
renders the removal of the bush 
and cone a simple and easy opera- 
tion. Threaded rods are stocked in 
sizes to suit walls 6" to 24° thick. 


Used as a temporary anchorage to 
fix Cantilever Formwork for 
single face shuttering. This screw, 
which can be used over and over 
again, has a coarse left-hand 
thread that allows quick release 
by a clockwise action. 


Ilustrated catalogue on request 


RAPID METAL DEVELOPMENTS LTD. 


METAL 


209 Walsall Rd., Perry Barr, Birmingham, 22b Telephone Birchfields 6021 
London Office: 47 Victoria St.. SW Phone» Abbey 4077 
South Wales Depot. Bridge Rd, Waunarlwydd, Swansea. Phone Gowerton 3277 
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THE GAMMON-MORGAN WATER-IN-SAND ESTIMATOR 


The most accurate, 
simple, and rapid means 
of measuring the water 
content in the sand. No 
weighing or chemicals are 
required, and an adequate 
sample is used. The 
GAMMON - MORGAN 
WATER-IN-SAND 
ESTIMATOR § should be 
available alongside every 
mixer, so that the water 
content of every mix may 
be correctly gauged. 
Full details will be sent 
on request. 
MOISTURE VARIATIONS IN THE SAND 


PRICE £3 3. 0. each % Engineers should specify that the concrete mix 

(9 Canadian or U.S. shall be adjusted for moisture variation in the 

dollars) CARRYING CASE sand, so that the total water in the batch shall 

£1 Ils. 6d. (4.62 Canadian consist of the water carried in the aggregates plus 
or U.S. dollars) the water added in the mixer. 


TELEPHONE: 
STROOD 7334 and 7736. 


GROUTCRETE, 
ROCHESTER 


GUN LANE, STROOD, ROCHESTER, KENT 


TELEGRAMS 
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REINFORCED 
CONCRETE CONSTRUCTION 


BEHIND THE FACADE 
of brick and glass in this 
group of Laboratory and 
Workshop Buildings lies 
the enduring strength ol 
REINFORCED CON- 
CRETE STRUCTURES 
AND FOUNDATIONS 


Built by 


TELEPHONE SIMONSWOOD 2601 (3 lines) 

HAMMOND ROAD, KIRKEBY INDUSTRIAL ESTATE, LIVERPOOL 


— 
> > 
= 
° 
2 
: 
\ 4 © 
- 
B 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


A well-proportioned mix, 
efficient laying and tamping, careful curing: what more 


to ensure a long life for concrete ? An underlay of waterproof 


ineCO ! It keeps water in the mix to ensure even setting 


and hardening to maximum strength. It’s a time-saver, 


a labour-saver and a money-saver too. Concrete engineers 


Cc in many lands are proving it daily 


EFFECTIVELY WATERPROOF CONCRETING PAPER 


MADE BY C. DAVIDSON & SONS LTD « MUGIEMOSS - ABERDEENSHIRE 
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VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 


The ** CAPCO’’ range of con- 


crete testing apparatus also ie”) 
includes Cube Moulds ; Slump ty) 


Cones ; Tensile, Vicat, and Cylin- 

drical Moulds; Tile Abrasion 

Machines ; Compacting Factor 
Apparatus. 


Full details on request. 


CAPCO (SALES), LTD. 


BEACONSFIELD ROAD, LONDON, Telephone: WILLESDEN 0067-4 Cables: CAPLINKO, LONDON 


THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW B.A.L.”” TYPE. 
INCREASED:— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE: 2124 
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use the 
SERVICE 


for concrete work 


SHUTTER PANELS 


All sizes and types 


ADJUSTABLE SHORES 


for floor and beam support 


ADJUSTABLE CENTRE FORMS 


for floor support 


SHUTTERLOCK WALING CLIPS 


for bracing with scaffold tube and locking the panels together, eliminating nuts and bolts in 
shuttering. Tremendous saving in erecting and striking costs 


COLUMN CLAMPS : BEAM CLAMPS 
ROAD FORMS : TRENCH STRUTS 


We also design and manu facture Steel Moulds for Floor Beams, Piles, Railway Sleepers and all 
other precast concrete products 


Let us solve your problems 
A. B. MOULD & CONSTRUCTION CO., LTD. 


92 WHITEHORSE ROAD CROYDON SURREY 
Telephone: Thornton Heath 4947. Telegrams : Abmould, Croydon. 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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have over forty years’ experience in the 


design & construction of reinforced concrete 


SPECIALITIES 


TILEMAN & COMPANY LTD. 


REINFORCED CONCRETE ENGINEERS AND CONTRACTORS 
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MIDGET 


Saves lime and money 
on every Rind of conitacT 


TRUMP 
points! 


Low purchase price with 
negligible running and maintenance costs 


Easy to install and easy to move to other 
locations 


5 cwt. capacity to handle barrow loads, 
beams, lintels, etc. 


Faster speeds for triple bucket duty and 
lighter loads 


Adjustable radius up to 5 ft. 
ACE top trip prevents overwinding 


Winch quickly detachable from jib for 
separate use if required 


Snap action hook for changeover of rope 
reeve, dismantling or assembly 


Load taken on 4 scaffold tubes increases 
safety 


Built to last 


Petrol or electric drive 


PROMPT DELIVERY 


Write for illustrated J/eaflet 
Demonstrations can be arranged 


& 
& 
& 


HOISTS — WINCHES 


ACE MACHINERY LTD., PORDEN ROAD, BRIXTON, LONDON, 5.W.2 
Telephone : BRixton 3293 (9 lines) And at Brentford 


Buy £43 and you buy |, 
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Christiani & Nielsen Ltd. 


CIVIL ENGINEERING CONTRACTORS 


COMPLETED 
FOUR-STORY HOP WAREHOUSE 


at Paddock Wood, Kent, for the 
HOP MARKETING BOARD 


Architects: Messes. Farrttoucu & Morais, 
Designers of Concrete Structure: Messrs. R. E. Eacan, Lrp 


Main Contractors: Messers. Hatse & Sons, Lrp 


ROMNEY HOUSE, TUFTON STREET, WESTMINSTER 


LONDON S.W.| 
Tel. : ABBey 6614/7 Tel. Address: RECONCRET SOWEST LONDON 
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The TIME and LABOUR SAVED by 


OLD METHODS MULTIBLOC 


Using Pallets Without Pallets) 


MAKING AREA MAKING AREA 
1) BLOCKS PER DROP 
BLOCKS MOVED TO BLOCKS MOVED TO 
STORAGE SITE STORAGE SITE 


LOADED | AT A TIME 


STACEED | AT A Tie 


“ MULTIBLOC” HANDLING EQUIPMENT INCLUDES : 


“ Multibloc”” Aggregate Feed 
Trucks 

“ Multibloc” 
Machine 

“Multibloc ” Patent Lift 
Trucks 

“ Multibloc ” 

Gantry 


Let us explain, with- 
out obligation, how 
this flexible ** Multi- 
bloc *’ system can be 
applied to your own 
particular 
problems. 


PATENT TRUCK LIFTS ONE 
COMPLETE OROF OF 11) 


STORAGE SITE 


GRAS STACKS } DROPS OF I) 
ari wer 


LOADING 


GRAB LOADS DROPS OF 11 AT 
A TIME (7) BLOCKS) 


Block Making 


Grab and 
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**Multibloc Handling is a 
streamlined system of pro- 
ducing better building 
blocks, and moving them 
with minimum breakages, 
faster and with less labour, 
at a lower capital outlay 
than has hitherto been pos- 
sible. 

*xIn the example given 
““Multibloc machine 
4-in. blocks. 


When other sizes are made, 


the 


is making 
the number produced at one 
drop varies proportionately. 


Sole Concessionaires for the British 
Isles 


LAN 


DAVIES of BRISTOL 


Contractors’ and Quarry Plant 


20 WHITELADIES ROAD, 
BRISTOL, 8 


Telephone : 
38418 9 


Telegrams : 
“ Alanar, Bristol, 8°’ 
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—with the aid of 


CIMENT FONDU 


Ata Whitsun week-end the Leedsand I] iverpool 


( ana i dramed, the central ection 
excavated, asewet i vd, the canal bed 

and banks were remstated and the car 

retille "The “hole operat 

u five d and about 60 « 

Ciment ondu concrete were laid 

Ciment Fondu tw unsurpassed for speedy road 
repairs ll concrete made wath Ciment Fondu 
ws ready to carry ts full load within 24 hours, 
therel cutting traffic dislocation down 

Write today for latest literature and photo raphie 


examples 


Concrete Rock-hard within one day 


LAFARGE ALUMINOUS CEMENT CO., LTD. 
73 BROOK STREET, LONDON, W.1. 
TELEPHONE: MAYtair 8546 


Maw, 29 xxvii 
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‘ 
A sewer laid beneath a canal in 5 days _ ia 
— 
a 
Mlustratron | arte G. Wardley 4 
ty LM M1 Mun City i 
“4 
FON DY, | 
ALUMINOUS CEMENT 
AP 3/1280 
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for 


Road Finisher. 
Barber-Greene Olding & Co. Ltd. 


Earth Borer 
Cheshire Engineering Co. Lid 


ENGINEERING 


and 
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FORD INDUSTRIAL ENGINES 


Bros 


Channel Scraper 
Contractors) Lid. 


—— 


Tandem Roller 
Aveling Barford Ltd 


Johnston 


Illustrated above are but a few of the many uses of Ford industrial engines 


These 


versatile units are giving long service with traditional Ford economy in many fields of 


operation 


DETAILS OF DIESEL, PETROL AND VAPORISING OIL ENGINES ARE GIVEN BELOW :— 


Everywhere the Ford Dealer Organisation is readily available for their 
efhicient maintenance 


DETAIL 


Petro! 


Povo 


16 
96 


mo 00 


BORE 5 37 | 100 100 % 100 
STROKE MM. 62 1620 | 115 | 115 116 
No. of CYLINDERS ‘ ‘ 6 ‘ ‘ ‘ ‘ |_4 
BHP. 1000 ni ne 
—_-— — 


+ 


| as 40 0 


ne | ae “0 


(AN readings |) hour rete) 


Please address all enquiries to: — 


INDUSTRIAL UNIT SALES DEPARTMENT 


FORD MOTOR COMPANY LTD - DAGENHAM - ENGLAND 


— 
it 
| 
| | | | | | 
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ARIK 


No. 2 OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


SEA WATER 
Prestressed Concrete | s70RAGE TANKS 


HARTLEPOOL 
provides storage for Spenser 


MINestTRY OF MATERIALS FoR Tee Sreet 
tey Maonesrre Co. Lrp., 


Consulting Engineer 
4,000,000 gallons of water PJ E., Chief Engineer, 
Maonesire Co ™ 


Contractors also responsible for design 


Costars-Joun Baown Lrp LONDON 
S.wil 


zz 


$3 


Ever since prestressed concrete construction was 


first used in this country, designers, architects and 


civil engineers have specified “Wire by Johnsons”. 


The reason is quality built up on early experi- 


mental work with those specialist designers who 


studied and worked in the Continental develop- 


ment of this new building technique. 


Johnsons have a long record of “Firsts” including 
indented wire for greater bond and coils of & ft. 


diameter, from which the wire pays out straight, 


wire was essential— 


Yohnsons of course! 


Ric hard Johnson A Nephe “ Lid Vane hest 


before processing, The 
cra tank have | 

ving dimensipns | 
were con in 
practice for water 

| 

“the of ts pro 

design aspects of this: 
ond ethers ore 
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An Electrically Driven PC4 Concrete Pump. 

Capacities from 8 to 10 cu. yds. per hour. 

Ranges actually obtained 125 ft. vertical or 
1,500 ft. horizontal. 


FOR SALE AND HIRE 
EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 

Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 

Pumpable concrete must of necessity be good concrete. 

Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 

The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


‘Tae ConcrereP ump Company 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546 Telegrams: Pumpcret, Kens, London 
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THE FRANKI COMPRESSED PILE CO. LID 14 VICTORIA ST LONDON § 


CABLES FRANKIPILE SOWEST LONDON 


AND IN AUSTRALASIA BRITISH WEST INDIES IRAQ © RHODESIA 
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‘ - ® The Modern Jointing for the Modern Road 


The government's 4-year plan to spend £147m. on road 
improvement and construction means increased demand 
for a proved and efficient jointing for concrete roads. 
Crecel Jointing, used with Crecel Primer and Crecel 
Sealing Compound, is a cellular jointing of the type 
approved and recommended by the Road Research 
Laboratory. In lengths up to 10 feet and in thick- 
nesses of } in. and ¢ in. 

Where a “single operation” material is required, 
specify Ruberoid C. and E. Jointing. Available 
in lengths up to 6 ft., thicknesses from } in. 
to 1 in., and depth to suit the concrete. 
Use Ruberoid Con- 

creting paper as an 


underlay to “wer Ruberoid 


the absorption 
moisture from the sub- Cc 
base. Ruberoid Con- RECEL 
creting Paper complies G 
with B.S.S. 1521/1949. OINTIN 
C.E. 144, 


A Product of: 


The Ruberoid Co., Ltd., 187, Commonwealth House, New Oxford St, 
London, W.C.1 


WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 


DELIVERED DIRECT TO ANY Sand and Ballast Specialists, 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 


Quotations on Application. PADDINGTON BASIN, W. 
Telephone : Paddington 2024 (3 limes). MEMBERS OF B.S. @ A.T.A. 


BARS in sizes from 4 in. to |} in. Mild 
Steel 28/33 tons Tensile cut to lengths. 
BARS bent to schedule. 


BARS for prompt delivery to site at com 
Send your inquiries to petitive prices. 


PASHLEY & TRICKETT - LTD. 


STOKE STREET, SHEFFIELD, 9. Telephone: 41136-7. Telegrams: ‘‘ PET" SHEFFIELD, 9. 
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—z—— UNDERGROUND FIRE THREATENS 
MILLION POUND FACTORY BUILDING 


RESERVOIR LOSING 10,000 GALLONS 
A DAY FROM LEAKAGE 


CATHEDRAL FOUNDATIONS 
UNSAFE 


Lae 
® SEA BREAKS INTO 
MAIN SEWER 


PITHEAD WINDING GEAR FOUNDATIONS 
NEED STRENGTHENING 


BY WATER LEAKAGE Se 


If youve a problem of this kind consult 


Cementation 


COMPANY LIMITED 


BENTLEY WORKS, DONCASTER. Telephone: Doncaster 54177-8 9. 
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RAWLHANGERS 


While this concrete bridge was 
being built rail traffic went on 
as usual—the formwork was 
entirely supported by Rawl- 
hangers! Whether you are 
laying solid concrete floors or 
partially cladding R.S.J’s for 
pre-cast floors, Rawlhangers 
save time and money —speedier 
erection and dismantling of 
formwork, no props required. 
There are Rawlhangers to fit 
every size of joist. 


THE WORLD'S LARGEST 
MANUFACTURERS OF 
FIXING DEVICES 


Write for free copy of — Lower 
the cost of raising the shuttering’ 

a handsome technical bro- 
chure on the many time-saving 
uses Of Rawlhangers, Rawitties 
and Rawloops. 


THE RAWLPLUG COMPANY 


A SLAB SHUTTERING 


CONCRETE 
DISTANCE BLOCKS 
AT INTERVALS 


BEARER 


bouts 


ENDORSED BY FAMOUS BUILDING 
CONTRACTORS : 


E. B. Badger & Sons Ltd. W. E. Chivers & Sons Ltd. 
Custodis (1922) Lid. J. L. Eve Construction Co. Ltd. 
fF. C. Construction Co. Ltd. Foundation (Plant) Ltd. 
W. & C. French Ltd. Gilbert-Ash Lid. Holloway 
Bros. (London) Lid. John Laing & Son Ltd. Wilson 
Lovatt & Sons Lid. Sir Alfred McAlpine & Son Ltd. 
Sir Robert McAlpine & Sons Lid. Marples, Ridgway 
& Partners Lid. Mills Scaffold Co. Lid. F.G. Minter 
Lid. John Mowlem & Co. Lid. Taylor Woodrow 
Construction Lid. Trollope & Colls Lid. Vibrated 
Concrete Construction Co. Ltd. 


B497 


LIMITED, CROMWELL ROAD, LONDON, S.W.7 
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.... Was chosen by Reading Borough 
This four storey school with its 48’ span assembly hall and 
42’ span gymnasium is constructed on the Orlit System. The 
Orlit framework, with Orlit window surrounds, suits 


perfectly the “traditional” brick cladding 


MID-WEST STONEHAM 
BOYS’ SECONDARY SCHOOL 
Borough Architect, C. H. A. Willett, t.nitea 
Chief Assistant Architect: AAR. Crick, 


The Orlit system can be readily applied to 
virtually any type of permanent building 
and is used extensively by leading con- 
temporary architects. It 1s particularly 
suitable for factories, factory extensions, 
single and multi-storey administrative 
buildings. Considerable economies both 
in cost and erection times result from the 
use of precast structural units, and the 
System has many other advantages over 
steel or in-situ concrete. As part of the 
Orlit service the preparation of schemes 
for structures, including foundation, is 
undertaken in conjunction with architects 
and engineers. In addition, Orlit Limited, 
will, if required, carry out foundation 
work as well as the erection of its own 
buildings. 


OR | Top. Front elevation 4storey block sh« ‘ nai t k cladding 
and Orlit structural framework (upper storey) nd urrounds by 
L SYSTEM 
Below. Precast columns to 48° span Assembly Hall 
OF REINFORCED CONCRETE | Area Licensees 
aa = TARSLAG LTD., Tees Bridge, Stockton-on-Tees Tel; 6355 


ORLIT (Lancashire) LTO., 3 Brown St., Manchester. Tel: Blackfriars 0718 
THE SCOTTISH CONSTRUCTION CO. LTD., Sighthill Industrial Estate, Edinburgh, 1! Tel: Craiglockhart 2287 


ORLIT LTD., Colnbrook-By-Pass, Colnbrook, Slough. Bucks. Tel: Colnbrook 351 


{ 


ia 
! 
"x 
The Orlit system of construction . 
| 
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GLASCRETE for SHELL ROOFS 


Shell roofs can be 
efficiently lighted by 
simply placing precast 
GLASCRETE panels on 
the shuttering and 
casting in monolithic 
with the roof, thus 
saving time and labour 
in trimming openings. 


Panels are cast to the 
curve of the roof and 
anchor bars are left 
protruding from the 
frame for bonding to 
the roof slab. 


J. A. KING & Co. Lto., 


CONCRETE 
REINFORCEMENT 


We carry large stocks 
of M.S. and High Tensile 
Steel, which can be 
supplied cut co lengths, 
hooked and bent in ac- 
cordance with schedules, 
or in random stock 
lengths, from our Stock- 
holding Department. 


Factory, London. Architects: Messrs. Clifford Tee & Gale. 


We specialise in Large 
projects, for which our 
Designers are always ac 
your service. 


FOR ALL CONSTRUCTION PURPOSES 


SOMMERFELDS LTD. 


WELLINGTON SHROPSHIRE Tel.: Well. 1000 
LONDON OFFICE: 167 VICTORIA ST. ° TELEPHONE: VICTORIA 1000 
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bye: 


A. MONK & COMPANY LIMITED 32 
Head Office: ‘ 
Padgate, Warrington. Telephone: Warrington 2381 
London Office: 
° 75 Victoria Street, S.W.1. Telephone: Abbey 2651 
"Stamford Office: Tel.: Stamford 2487 Hull Office: Tel. : Hull 16641 


eee 
WARRINGTON and LONDON) 
STRUCTURAL ENGINEERING 
REINFORCED GONCRETE AND 
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Tough work? 
Hand over to 


FOUR-WHEEL DRIVE 
EIGHT SPEEDS 
FORWARD AND 
TWO REVERSE 

86° WHEELBASE IN- 
CREASES CARRYING 
CAPACITY BY 25", 


In practically every country in the world, the 4-wheel 
drive Land-Rover is acknowledged to be the toughest 
and most versatile vehicle ever designed. The roles 
that it plays both on the land and in industry are 
practically endless. And now the powerful 52 B.H.P. 
engine has been still further improved. New long-life 
features have been incorporated including spread- 
bore cylinder arrangement, copper lead bearings and 
full-flow oil filter. 


THE LONG WHEELBASE (107°) LAND-ROVER 


MADE BY THE ROVER CO. LTD 


Powered by the same improved engine 
as the 86° Land-Rover “go anywhere” 
vehicle, the 107° Wheelbase Land-Rover 
has all the toughness and versatility that 
has won world-wide fame for its smaller 
companion. The extra roomy body (57° 
wide and a full 6’ long) greatly increases load 
capacity, while the longer wheelbase ensures 


an even more comfortable ride 


SOLIMULL BIRMINGHAM alsO DEVONSHIRE HOUSE LONDON 


CV$-106 
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PRESTRESSED 
CONCRETE UNITS 


FORMING 


TRUNK ROAD BRIDGE 


ANGLIAN 


PYLONS - PILES AND PRESTRESSED PRODUCT 
SHEET PILES ROAD 


AND RAIL BRIDGES 
ROOF & FLOOR BEAMS 


ANGLIAN BUILDING PRODUCTS LTD - LENWADE 15 NORWICH 2» 


| 
| | 
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PRECAST CONCRETE 
MANUFACTURERS 


required as licensees for patent reinforced concrete 
flooring system, which has had outstanding success on 
the Continent. Particularly suitable for manufacturers 
equipped with block-making machines and interested in 
expanding their existing production to include a flooring 
system. Certain areas in the United Kingdom and 
British Commonwealth are still available for licence 
allocation. Full details from : 


ALEXANDRIA TRADING CORPORATION LTD. 
121 LONDON WALL, LONDON, E.C.2 


AVAILABLE FOR IMMEDIATE DELIVERY 


Cut LENGTHS 
REINFORCING BARS 


16 4 


LADBROKE METALS LTD. 
I91 LATIMER RD., LONDON, W. 10 


Telephone: LAD. 3466 


s 
eC 
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* ENTIRELY NEW 
HYDRAULIC BAR CROPPER 


THIS ALL-BRITISH ' 


BAR CROPPER 
is specially designed 
for in-situ and 


precast concrete 


MAXIMUM CAPACITY: Up to 
l-in. diameter bars, or multiples 
of smaller diameter bars, includ- 
ing rounds, squares and flats. 


E-P-ALLAM €& C O. LTD. 


LONDON: 45 Great Peter Street, $.W.!. - Telephone: Abbey 6353 (5 lines) 
SOOTLAND : 38 Cavendish Glasgew, 0.5. Tel.: South 0/86. Werks: Southend-on-Sea. Jel: Eastwood 5524) 


SPECIALISTS 


— MULCASTER 


. ite Lining 
invite inquiries for Gun 
pi ew or old structures of every 


CREWE 


HASLINGTON Crowe 21654. 
Telephone : 


s and Renderings 
kind In any part 


for " 
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A SIMPLE APPARATUS FOR TESTING THE 


BULKING OF SAND 


Regularly used by hundreds of Engineers, Public 
Authorities, Contractors and Concrete Products Makers 
HOW TO SAVE CEMENT. undersanded and less dense and will 


ontam more cement per cubic yard 
than ts called for in the specification 


Sand increases in volume by up to 
‘5 per cent. when it is damp Phi 
increase in bulk varies with the size, THE ‘RAPID’ SAND TESTER 
grading, and shape of the particles, enables the concrete maker to 
and with different degrees of dampne know how much sand is con- 
Measurement of sand by volume tained inacubic yard. Itenables 
is always inaccurate unless the the same amount of sand to be 
bulking due to moisture is taken used in every batch of concrete 
into account, and this may vary or mortar. It is simple to use, 
from day to day. A cubic yard and a test can be made in a few 
may contain anything between minutes. The calibrated scale 
27 and 19 cubic feet of actual shows at a glance the exact 
sand. amount of damp bulked sand 
Specified proportions of concretes and that will give the required 
mortars measured by volume can never amount of actual dry) sand. 
be adhered to _ » allowance is made Full details of the apparatus, 
for the variable bulking of sand. A anqg examples of the accurate =a 
specified 1:2:4 mix will contain 2 
parts of sand if the sand is dry; ifthe ™easurement and better and “sari” sano rester 
sand is damp it may contain 14 parts Cheaper concrete it makes pos- 
of sand only, and the concrete will be sible, sent on request. 
Price (including packing and carriage) : Inland 55s. ; abroad 40s. 

Price in Canada and U.S.A, 12 dollars. 

HALL & SONS (MINORIES) LTD., 152 Pitfield St., London, N.1, England  oréer for tweive more.” 


A Reinforced Concrete 
Specialist writes 


Recently published 


THE DESIGN OF 


CYLINDRICAL SHELL ROOFS 


GIBSON and D. W. COOPER 
70 figs. 8 plates 35s. net 

* The authors present the mathematical theory in a way which is easy to 
follow The examples are related step by step to the calculations and it is 

thus possible to appreciate the significance of the mathematics.” 
CONCRETE AND CONSTRUCTIONAL ENGINEERING 
* Admirably clear and concise. . . . Has done all that can be done at the 
present state of knowledge to ease the difficulties confronting the designer.” 
CONTRACT JOURNAL 

Also available 


THE DESIGN AND PLACING OF 


HIGH QUALITY CONCRETE 


D. A. STEWART 

47 illustrations 25s. net 
‘It is a pleasure to draw attention to a study of such interest and 
mmportance. SURVEYOR 


E. & F. N. SPON LTD, 22 HENRIETTA STREET, LONDON, W.C.2 


| 
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McCalls “*‘ MATOBAR ” Fabric was used in this 

traffic ‘‘ Channelizer”’ constructed for the Mon- 

treal City Planning Department. The junction 

is at Pie IX Boulevard and Sherbrooke Strect 
East, Montreal P.Q. 


ourtesy of 
Montreal 


M‘ Calls 


ATOBAR 


Welded 
FABRIC REINFORCEMENT 
FOR ROADS 


Templeborough Sheffield P.O. Box 41 
Telephone: ROTHERHAM 2076 Ex Lines 

London Office: 8-10 Grosvenor Gardens, 5 vv.i. Tel Sloane 0428 


Mc 
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Ths machine is specifically designed for the mass 
production of SOLID blocks in sizes 18” x 9 x 2°, 
24", 3” and 4 in thickness and is capable of 
making 550 units per hour by means of *‘ Duplex "’ 
fitments. 
itments as extras are also available for manu- 
facturing HOLLOW blocks one at a time, having 
two cavities to standard measurements 18" x 9° x 3”, 
44°, 44°, 6", 83° and 9 in width. 
jt is fitted with a large hopper and mechanically 
operated conveying gear, combined with a feeding 
box. The gear mechanism is automatically lubri- TRIANCO K2. Mark 2. 
cated by an oil bath within the gear box. Automatic Block-Making Machine. 


Full specification will be sent on application. 
TRIANCO LIMITED 
IMBER COURT, EAST MOLESEY, SURREY 
Telephone : EMBerbrook 3300. 
Telegrams : Trianco, East Molesey. 


BLOCK-MAKING MACHINES 


WATERTIGHT 


LININGS 
LININGS 


FOR 


FOR Be 
TUNNELS, 
RESERVOIRS 


BATHS, ETC. 


Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


CUNITE 


CONSTRUCTION CO LTD 
WESTERN HOUSE, HITCHIN, HERTS. | WESTERN HOUSE, HITCHIN, HERTS. | HITCHIN, HERTS. 
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Lightburn Secondary School, Glasgow 
Architect: Keppie & Henderson 
& Gleave, Glasgow 


Contractor:Angus M 
MacDougall & Co., 
Ltd., Glasgow 


A COMPLETE CONCRETE 
REINFORCEMENT SERVICE 


The large range of “‘ Expamet’’ Reinforcements provide a 
wide choice to suit all types of concrete construction. There are 
more than 100 standard variations and weights in “‘ Expamet ”’ 
Reinforcements from under 2 Ib. to over 30 |b. per square yard. 


EXPANDED STEEL AND WELDED FABRIC 


Photo shows stanchion founda- 
tions to main class block. The 
reinforcement is 44" mesh ex- 
panded steel of which 1,800 yds. 
super were used. The same 
material was used for rein- 
forcing ground paving (12,000 
yds.) flooring and roofing 
(16,000 yds.) Casings to beams 


“Expamet’’ Expanded Steel Sheet Reinforcement ; “Expamet”’ 
Welded Fabric; Super “ Ribmet’’ and other specialist 
materials can be adapted to meet reinforcement problems of 
and columns were reinforced 
with 6,500 yds. of 14” mesh 
expanded steel. Designs for all 
these applications were supplied 


as part of our service. 


all kinds, from solid slab decking and hollow floors, to light 
shell construction such as dome roofs. They are just as effective 
reinforcing concrete in precast units as in sea defence works. 
** Expamet ”’ can be of assistance to you. Write 

or telephone, we shall be pleased to advise in 

the choice and use of Expamet Reinforc 

ments for any job you have in mind 


5-PART Concrete Reinforcement Service 
I Desgen th Econom 2 Preparation of 

orking drawings. 3 Supply of Reinforce THE EXPANDED METAL COMPANY LTD. 
ments (Expanded Steel), (Welded Fat 


(Super Ribmet) 4 LD: ery on schedule 


CONCRETE REINFORCEMENT SERVICE 


61a, Burwood House, Caxton Street, London, 8.W.1. 
Tel: ABBey 3933 


: P.O. Box 14, Stranton Works, West Hartlepool 
§ Technical advice and literature lel: Hartlepools 2194 


Also at ABERDEEN BELFAST BIRMINGHAM CARDIFF DUBLIN 
sLASGOW LEADS MANCHESTER 
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After five years 


"Wess illustrations are of 12in. x 6in. concrete cylinders, mixed 4-2- 

with water/cement ratio of 0.6 made to Code of Practice. For the left- 
hand cylinder in each case ordinary Portland Cement was used and for 
the right-hand cylinder, Sulphate-Resisting Cement. The cylinders in 
A were immersed in magnesium sulphate solution where the equivalent 
SO, content is 500 parts per 100,000. The cylinders shown in B were 
immersed in a sodium sulphate si lution of similar SO, content. The 
photographs were taken after the cylinders had been immersed for five 
years. The value of using Sulphate-Resisting Cement for concrete work 
which is liable to the destructive action of soluble sulphates is clearly in- 
dicated since on the majority of sites the sulphate concentration seldom 


exceeds the equivalent SO, content of the solution used for the test. 


SULPHATE-RESISTING CEMENT 


Full details will be sent on application to 
THE CEMENT MARKETING COMPANY LIMITED 


PORTLAND HOUSE, TOTHILL STREET, WESTMINSTER, LONDON, SWI 


OR G. & T. EARLE LTD. HULI 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LID. PENARTH, GLAMORGAN 


British Cement is the Cheapest in the world 
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McCALLS FOR JETTIES OF 
“MACALLOY” 


PRESTRESSING 
WESTERN AUSTRALIA 


The photograph shows the final section of 
the 3000 foot main trunk way of the oil 
jetties at Kwinana Oil Refinery, Western 


KWINANA OIL REFINERY 


Australia—which will be the largest refinery 
in Australia on completion. In the construc- 
tion of these jetties McCalls “ Macalloy”’ 
Prestressing Steel was extensively used. 


Send for full 
details of 
McCalls Macalloy ”’ 


Prestressing Steel Consulting Engineers: Messrs. Rendel, 


Palmer & Tritton—London. 


Contractors : Kellogg Corporation and 
Kinnear, Moodie & Co. Ltd. 


McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH - SHEFFIELD PO BOK 41 
Telephone’ ROTHERHAM 2076 (P.B. EX LINES) - LONDON OFFICE: 8-10 GROSVENOR GARDENS, 
also at Birmingham and Portsmouth. Telephone: SLOANE 0428 
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WHITLEY MORAN 
repairs to AND COMPANY LIMITED = 
| structures Specialists in the repair of Engineering Structures 
= based 
a on OLD HALL STREET 
diagnosis LI E R POO 
5 Of defects Tel. CENtral 7975 
All Reinforced Concrete 


Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone: FAlLeworth 1115/6 
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and Batching Plants for 
scientific and economical mixing 


and placing of concrete. 


EXCAVATORS 
MOBILE CRANES 
CONTRACTORS PLANT 
WATER CONTROL 
RAILWAY 
“PLANT 


Also makers of a full range of tilting and non-tilting mixers and self-priming water pumps. 


RANSOMES & RAPIER LIMITED 


IPSWICH—WATERSIDE WORKS. 32, VICTORIA ST., LONDON, 


for all forms of 


PRECAST 
CONCRETE 


Pe supervision, and excellent 
vervice 


We specialise in the production of Precast Concrete structural members to standard or 
special designs, also products for the Electrical Industry, Sports Ground Contractors, and 
Fencing Contractors, and shall be pleased to submit quotations for your requirements. 


H.B. CONCRETE CO. LTD. 


Head Office and Works: VICARAGE ROAD, EGHAM, SURREY. Telephone: Egham 3092 
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PRESTRESSED CONCRETE 
BRIDGE CONSTRUCTION by 


WIMPEY 


The footbridge at Walthamstow, illustrated above, was constructed 
for the Lee Conservancy Board, and is one of the many contracts 


carried out in prestressed concrete by the Wimpey Organisation 


GEORGE WIMPEY & CO. LIMITED, LONDON, W.6 
BUILDING, CIVIL & MECHANICAL ENGINEERING 
CONTRACTORS 


EDINBURGH - BIRMINGHAM CARDIFF 
NEWCASTLE - NOTTINGHAM - MANCHESTER 
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PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER i8 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CoO. 


Prene 22480 LEEDS, 10 “@rease.’’ 


CUNITE 
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REINFORCED CONCRETE BARS 


Remnforced Concrete Bars to BSS 785 
Medium or High Tensile Steel) 
Seraght or Cut and Bent to Specification 
Rounds Oia and up 
Squares and up 
Deformed or indented bars f° up to 1h” 


FITNESS FOR PURPOSE STEELS 


COLVILLES LTD 195 WEST GEORGE ST. GLASGOW C€.2 
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WITH UNISTRUT 
AND IMAGINATION YOU BUILD 
ie IT BETTER AT LOWER COST 
TO BUILD WITH UNISTRUT 


Heavy duty bar stock rack, P1000 construction. Instantly 


adjustable and re-usable 
fs) 


Q B Roller Pipe Beam Clamps 


Cable, Pipe and 


Conduit Clamps. Concrete inserts 


UNISTRUT —the new answer to old problems, 


frame, rack, suspend, support all electrical and 
mechanical equipment, the quicker and easier 


Time Card installation. Neat appearance, rigid construction, 
With Unistrut the fluorescent lighting problem is solved, too ! 


Unistrut way. It's cheaper, too 


ALL-PURPOSE 


METAL 


UNISTRUT division of 
Unistrut concrete inserts, Pipe clamps and metal framing in Sankey- Sheldon 


tunnel! piping installation. 


Dept. (CCl) 46 CANNON STREET 
LONDON, E.C.4 Tel : City 4477 (12 lines) 


BS, 
— Unustrut Channels, ané Bolt 
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When investigating Tower Slewing Cranes 
take into account these points about 
the ACROW-LIEBHERR range 
@ Available in 8-models which cover 
the entire range of builders 
requirements 
@ Design and manufacture comply with 
British Standard Specification 
@ Ballasting is with GRAVEL 
usually obtained from site 
@ Ail! models can negotiate rail curves 
@ Erection exceptionally quick 
HIRE-PURCHASE TERMS ARRANGED 
and fe streted bre hure 


end full on these 


end othe: 


mote AC ROW 


VALU! 


ACROW (ENGINEERS) LTD. SOUTH WHARE PADDINGTON LONDON, W AMBassador 1456 (20 lines) 
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chose 
British Ropes 


for use in the construction of this engineering shop 
erected by Dow-Mac (Products) Ltd., for Brooke Marine Ltd 
at South Shipyard, Lowestoft The shop itself is 360 ft 
long by 150 ft. wide with a clear height at centre of 41 ft. 6 ins 
The structure is entirely of concrete 


for 


We were among the first producers of wire designed for 
prestressed concrete oak and our wire is in constant 
demand for use in important constructional undertakings, 
at home and overseas. 


BRITISH ROPES LIMITED. office. DONCASTER doncaster 
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Travelling Tunnel Form designed by our Special Formwork 
Division and manufactured at our Saffron Walden Works for John 


Mowlem & Co. Lid. 


All enquiries to: ACROW (ENGINEERS) LTD. South Wharf, London, W.2. AMB. 3456 (20 lines) 


BIRMINGHAM : Car! Screet, Walsall, Scaffs 
(Walsall 6085) 
BRISTOL : 22-24 City Road, Bristol, 2 (Bristol 24595) 
LEEOS : Lupton Street, Hunslet, Leeds, 10 
(Leeds 76514) 
MANCHESTER : /4 Park Place, Manchester, 4 
(Deansgate 7054) 


NEWCASTLE-UPON-TYNE: Whoriton Grange 
Westerhope (Newcastle 86-9493) 
SOUTHAMPTON : Duncan Road, Swanwick, Hants 
(Locks Heath 302!) 
GLASGOW : 130 Coventry Drive, Glasgow, E.! 
(Bridgeton 1041) 
BELFAST : 78, Duncrue Street, Belfast (Belfast 452! 1) 


WW 
_ Consulting Engineers: Sir William Halcrow 4 Partners. 
specialists in the design and actu purpose-made stecl — 
a 
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FLOORS 


= 


All enquiries to :— 
ACROW (Engineers) LTD., SOUTH WHARF, LONDON, W.2; or to Branch ¢ 
Ambassador 3456 (20 lines) 
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(ALLFORMS ON FLOORCENTRES LONGFORMS ON FLOORCENTRES LONGFORMS FOR BARREL VAULT ROOFS 


RROFORME AND SCAFFOLD TUBE CANTILEVER WALLFORMS 


LONGFORMS AND BEAM CLAMPS 


MINGHAM |. Car! Screet, Walsall, (Walsall 6085) @ NEWCASTLE-UPON.-TYNE Whoriton Grange 
Westerhope (Newcastie 86-949}) 
STOL . 22-24 City Road, Bristol, 2 (Besto!l 24595) @ SOUTHAMPTON Duncan Road, Swanwick, Hants 
(Locks Heath 3021) 

DS. Lupton Street, Hunsiet, Leeds, 10 (Leeds 76514) @ GLASGOW 130 Coventry Drive, Glasgow, E.! 
(Bridgeton 1041) 
NCHESTER 14 Park Place, Manchester, 4 @ BELFAST 78 Duncrue Screet, Belfast (Belfast 452/11) 

(Deansgate 7054) 
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The world’s most 
highly developed 
fully portable 
bulk cement 


equipment 


The automatic 
weighing device 
is instantly ad- 
justed against the 
calibrated scale 


The Type 20! (20 tons nominal capacity) PORTASILO. 


The PORTASILO system exploits to the full the advantages Erected in minutes, the PORTASILO has unique advantages : 
of using bulk cement and utilises the pneumatic delivery 
system now offered by the leading cement manufacturers. 
‘es use can effect savings of 18/- per ton of cement used. 
This proved and established system can be seen operating N es bi 
in most parts of the country. The PORTASILO is fully % Ne esembly joints to create trouble 
portable and the Type 105 Model of 10 tons nominal capacity 
is light enough to be man-handied. Automatic weighin 
provided by the PULLWEY Unteading of coment by hend 

Cement Man. The PORTASILO illustrated is the Type 20! % The need for a cement man behind the concrete mixer. 
of 20 tons nominal capacity. Other models of 10 tons *& Waste 

capacity and upwards are available. *% The disposal of empty cement bags. 


%& No prepared foundations 
%*% No power required for its operation 
% No erection or dismantling problems 


The system eliminates : 


Write to-day for full details. 


Covered by patent 


tries of the world. 


BLUE BRIDGE LANE, YORK. Telephone : YORK 4872 (8 lines) 
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EDITORIAL NOTES 


A Proposal for Nationalising Construction. 


For some years past the building trades unions have demanded the nationalisatios 
of the industry Ihe reason is, of course, the benefits that nationalisation woul 
bring to their members, but the claim has always been allied to an allegation 
that the industry in private ownership is entirely inefhicrent and that real efficiency 
can come only from ownership by the State. A proposal for the nationalisation 
of the industry has now been put forward in a report entitled “ Policy for th 
Zuilding Industry issued by the Fabian Society It 1 yposed that the 
Ministry of Works be responsible for all building works, that a Public Construction 
Corporation be formed to carry out all building and civil engineering work costing 
more than 4/5000, that construction units be formed to undertake the work, that 
a plant department be formed to hire plant to the construction units, that all 
materials and | lant be pure hased directly from the manufacture and that there 
be more research, more standardisation, and more codes of practic Work 
costing less than {5000 would be left to private enterprise, and the activities of 
builders’ merchants would be confined to supplying these small works. The 
builder, who merely assembles specified materials, 1s blamed for not being © r 
search minded "’, presumably because he seldom presumes to tell the architect 
the engineer, or the specialist subcontractor what materials he should specily 
or use It is said, however, that “the traditional relationship between the 
building owners and their professional advisers 1s to be unchanged 

Ihe reasons advanced in favour of nationalisation and of the expected 
beneficent results include all the arguments that have been proved to be entirely 
fallacious in the case of industries already acquired by the State The report 
quotes the findings of committees to the effect that whereas the number of people 
employed in the industry is about the same as in the year 1935 the “ efficiency 
of the industry had declined by 25 per cent. in 1949. This decline in etheirency 
is said to be the result of delays in providing complete instructions before work 
starts, conditions of employment, scarcities of materials, the lack of building 
research, the need for more standardisation, “ distrust between architect und 
builders and between builders and trades unions, and the cost of submitting 
tenders Most of these factors were, however present In IGy and all have 
improved sine There have been fewer disputes in the building trade than in 
any of the nationalised industries. More money has been spent on research 
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Many more standards have been issued. More work is prefabricated. More 
plant is used. The cost of submitting tenders has been reduced by the increasing 
practice of asking selected firms only to tender. How, then, can these improve- 
ments have resulted in less efficiency ? Of course they have not done so 

The only true criterion of the efficiency of an industry is the amount of 
work done per year per man employed and its cost, and the amount of work has 
indeed sadly declined. The causes, however, are the fewer working hours, the 
low standard insisted upon by the trades unions as a fair day's work, longer 
holidays, stops for tea-drinking, and idleness during working hours. These 
factors are, in present conditions, beyond the employers’ control. One of the 
basic ideas underlying claims for nationalisation was the existence of an ideal 
man who would work harder and better if he knew he was working for the State 
than he would do if he were working for a private employer, and this cone eption 
still persists in spite of experience in the industries already nationalised The 
truth seems to be that, in the minds of those employed in State-owned industries, 
nationalisation is synonymous with syndicalism: that when an industry is 
acquired by the State it belongs only to those employed in it, whose sole aim is 
to improve their own position at the expense of the rest of the nation. This ideal 
man does not exist, and certainly restrictive practices do not end when an industry 
1s nationalised ; on the contrary, experience proves that they increase 

Much importance is attached to greater efhciency, but nowhere is there 
any suggestion that there might be any competition. The proposal is that 
selected existing businesses would be purchased and handed over to a “ con- 
struction unit "’ with a staff of about 500 to do the work re quired within a radius 
of ten miles of its depot, and neighbouring units would inter hange their men 
as required to deal with the work in the areas of the different units. It seems 
that the unselected firms would be put out of business without compensation. 
All the men would be permanent employees. It is difficult to see how efficiency 
would be increased or costs reduced without the incentive of competition, and 
with the payment for the idleness that would be unavoidable if the men required 
at peak periods were also on the pay-roll in slack periods in an industry where 
the demand fluctuates so much as it does in building and civil engineering. 

Architects and engineers are not at present included in the scheme. They 
would “ prepare the plans jointly with a construction unit technician ” How 
ever, if we may again accept experience as a guide, it would not be long before 
the Public Construction ( orporation or its units set up their own architectural 
and engineering departments, as have the Ministries of Works, Health, Education, 
Housing and Local Government. the Services, and most local authorities, at costs 
that are quite unknown. It is noteworthy that the building owner, his pro- 
fessional adviser, and the “ construction unit technician ”’ 
triumvirate who would jointly prepare all the 


are described as “a 
necessary drawings and docu 
ments ‘". Surely triumvirate is an unfortunate word to use. The first triumvirs 
were Pompey, Crassus, and Caesar. Caesar secured the support of Pompey and 
Crassus by bribery and threats, and thereby gained the ( onsulship. Within the 
next few vears Pompey was murdered, Crassus committed suicide, and Caesar's 
dictatorship ended when he was murdered in the Senate. The proposed triumvirs 
in the building industry might well take note of the retribution that overtook 
the leader and collaborators in the first triumvirate. 
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DESIGN OF HELICAL STAIRCASES 


Design of Helical Staircases. 
By JACQUES 8S. COHEN. 


THIs article gives a method of designing helical beams with a non-uniformly 
distributed load w(s) and a non-uniformly distributed bending moment 
both per unit length of the curve. The general differential equations of 


equilibrium of an element ds of the are of any twisted curved beam related to 
three axes, loaded 


mis) 


in this manner, are derived from Dr. Panayotounaco 


Analysis of any Twisted Curved Beams Loaded in any Direction '* and applied 


to the design of a staircase 


General Differential Equations of Equilibrium. 


(Consider any twisted curve related to the system of co ordinates 


SiS), \ 


‘The element of the are AgA is ds and there are three principal lines at Ag, namely, 
a tangent I,, a normal Ny, and a bi-normal B,. At A there are similar lines T, 
N, and B (F1g. 1). Line AgN,g meets line AN in P, the centre of curvature 
PA, the radius of curvature, is 
ds 
p \4) 
dw 
By analogy P’, where lines A,B, and AB meet, is the centre of torsion ; therefore 
P’A, the radius of torsion, is 


ds 
dy 
From the geometry of three dimensions + the direction-cosines of the three 


principal lines are—for T: x, 8, and y; for N: 1, m, and n; for B A, mw, and 
» 


Values for these are given by equations (4) and are related by the Frenet 
Serret formula (5) 


From (2) and (3) and from Fig. 1 the cosines of the angles formed by the 
principal lines at points Ag and A are as in (6) 
Bo [bi-normat] 


To[tangent] 


= 


Picentre of 
keentre of 7 


= 
&y CONSTRUCTIONAL 
ENONERRINC —— } ; 
|) 
4 
‘ 
Pleentre 
y of torsio 
z 
N 
[normal] 
Fig. 1. 
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dx 


tds? 

dz d*, 

ds 33) 

dy 


Consider point A (Fig. 2) on the axis of a twisted « irved 


beam with equally 
or unequally distributed load over the beam. At 


\ this load is represented by 
a resultant force P and a resultant moment M which can } 


be replaced by their 
projections on the three principal lines at A- the components are forces P,, 
P,, P,, and moments M,, M,, and M,. The internal forces and moments caused 
are an axial force 7, (tensile or compressive), shearing forces T,, and T,, a twisting 
moment M,, and bending moments M,, and M,. Also caused are displacements 
of the centroid of the section D,, D,, and D,, and angular rotations Yr, 
(Fig. 3). In the case where th principal lines coincid 
of inertia of the section, these 
section. Where this is 
to relate them to the 1 


Yo 
e with the principal axes 
are the main internal forces and moments of the 
not so the adjustments shown in Fig 


4 must be made 
rincipal axes of inertia of the section 
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ds p ds dsp’ ds tr ds r ds 
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ds 
COS (ty, I COS (ty, fi) COS (ty, b) 
Pp 
p 0» (6) 
ds 
h, COS (he, t) l, COS he, Ny b, COS by, b) I 
we 
= = 4D 
Fig. 2. Fig. 3. 
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Ma. M, 


My~y M 


YY = M, cosa sina 
Yy-y 
Fig. 4. 
sign conventions are shown in Figs. 1 to 4, the directions of the moments 
being indicated by double arrows. The element of a beam has a non-uniformls 
distributed load w(s) per unit length of S, 


where wu w, .t +- w,b, and 


a non-uniformly distributed moment m(s) per unit length of wher 


mt 
m,n +- w,! The components of w(s) and m(s) about th: axes f, fi, and b 
are also functions of the arc s. that 


Ww, = (5); =m, (s); m, =m, 7) 
The six librium for the element about the 


substituting values from equations (6) 


conditions of equi 


axes found by 
are given in equations (4), 


i 
+ 
t 
) 
| 
2 
d ad 
|| dT, dl, ds w, ds 0 
p 
/ ds ds d 
1,—(7,+4T, w, ds w, ds—w,d 
T, — (T, + aT, + aT,). ds + w, ds 0 : 
T 2T 
ds dey 
M, — (M, + dM, dM, w, ds cos 
2 
d 
cos d) pil cos dw m,ad mad ( 
ds / diay 
M VU, dM. dM, dM, w, ds pain 
p T 2 
| / / 
co fi) p sin dw m,a m,d m, d 
<p ZT 
di din 
M, V dM, M, 1M, (w, sin ‘Vol ) / F 
T 2 \ 
lin 
i iS psin dl, psin li Si 
y 
dy, p I COS dam m, 1 ma 
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Since dw and dy are infinitesimally small angles, 
dw) dy dw) du 


cos dw COS COS COS I; sin dw , Sin 


< 


, 
~ 


dy, dy 


sin dy dy; and sin 


Ignoring the infinitesimal angles of the second order, and taking into consideration 


the relationship of equations (2) and (4), equations (4) become 


aT, fT, dT, dT, 
ds p is p T ds T 
dM, M, dM, M, M, dM, M, 
+m, ; m, . (9) 
ad p ds p T d T 


rhe first three equations of (9g), after differentiation and substitution, result in 


a linear differential equation of the third order with a second member of 7, 


dp | [zr] 

d*1, p dp\d*l, ds | T p dT, p 
T 


T 
ds ds| ds? \ ds ds ds ' 
d(pw, 
ds | p d(tw,,) 
+ ww, + w, 4 . (10 
ds T ds 


The last three equations of (9), after differentiation and substitution, result also 
in a linear differential equation of the third order with a second member of M,, 


as in (II). 
d 
d°M, . [d(r.p) dp|d?M, +, p]dM,. |p 
ds4 | ds ds| ds* ds p T ds ds 
i T 
Pm, + T,) a M,) II) 
ds T ds 


When values of 7, and M, have been obtained, values of T,, T,, M,, and 
M, are derived from (g) and are given in (12a) to (12d) 


dl 
if pu, (12a) 
d 
T,=t 4 Tw, 12b) 
“s ds p 
dM 
M, =p — pm, (12c) 
& as 
dM, 
di p 7 ; 
M, pm,) j T M, t(m,, + T,) (12d) 


ds ds p 


| 
Pitre 2 2 
: 
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Ajuations (10 ), ane 2) give e values of 7,, T, and 
ny section of a twisted curved beam subjected to a non 


load and a non-uniformly distributed bending moment 


Application of the Equations. 
[he equations for a helix about the axes xvzO (Fig 


where 4, the polar angle, is the ind pendent variable of the equation, a is the radiv 


of the cylinder, and ¢ is a constant. From the development of the cylinder 


fi 


a sin 6d. dy and dz cd 
ds 


the length of the are of the helix (s) from 


ay cot? d 


Sin 


where K s a constant. With s ; n independent 
becomes 
(As), 4 asin (kK 
Equations (4) and (5) when applied to a helix are 
sin sin (Ks sin d cos (Ks 
l cos (Ks); m sin (Ks); m 
cos sin (Ks); | cos cos (Ks 
a 2a 


p and is a constant and is a constant 
sin? & sin 26 


4 
The cosines of the angles between the principal lines at two pomts « 
together are obtained from (6) and are given in (17) 


Ao 


* 
hs 


of 
cylinder 


I 
M, at 
tributed 
5) are 
Ais s = Vc? + 
: 
/ +1.0 1.4 14 
variable [3 
I 
| | 
It) 
ae Ae 
| \ “A 
\ < 
, #6 
4 
Fig. 5. 
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wlDeed Loed of 
2 treed 
Live Loed on 
treed /. 
w [Deed Loed of beam] 


SECTION A-A. 


Fig. 7. 


COS (ty, 1) = 1, t, = cos (ty, n) sind K ds, t, = cos (ty, b) 


COS t)=sind K ds, n, =cos (fig, fi) 


cos (he, t) 


I, (n 


9, 0 COs d K (17) 


b, cos (he, n) cos ¢ K ds, b, cos (he, b) 


Consider the staircase shown in Figs. 6 and 


I 


At any point A on the centre- 
line of the beam there is a vertical uniformly-distributed load of w Ib per foot 
Ww, 
length of the helix : : 


“ 


, and a uniformly-distributed moment 


of m ft.-lb. per foot length of the helix due to the load applied at the centroid of 
W, 
each tread m 27h a 


By relating the load and bending moment to the three principal lines 


cosd n=O; sind; m, msind; =o; m,=—mcosd 
146 
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4 
4 , 
vw 
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CONSTRUCT 
— DESIGN OF HELICAL STAIRCASES 
where w,, w,, m,, and m, are constants I herefore 
dw, dw, 1*w, d*w, dm, dm, d*m, d*m, 
1s as ds? as* as as ds* as 
Applying the general equations (10) and (11) and rearranging (1° 1° 
and It) 
32 «6*T, dT, 
COs @ «! 
sin? ds4 ds 
a* dM, 
sin? & ds ds ds 
Equations (20) and (21) are linear differential equations of the third order 


with constant coefficients and a second member The roots of the characteristic 
sin d sin d 
equations of (20) and (21) are 7, O, and Therefore 
a a 
if 7, and M, are particular solutions of (20) and (21), the general solutions are 
C, + C, sin (A C, cos (kK l, a 
M, = C, + sin (Ks) + cos (hk 21a 
The particular solution of (20) is 7, = w cos ¢. Therefore equations (20a), 
(12a), and (12b) become 
C, C, sin (K C, cos (Ks w cos d.s 
| | | 
a C, cos (Ks) — Cy, sin (Ks 22 
sin 
cos C, sin (Ks) C, cos (Ks tan dgiC, w cos 
Substituting these values of 7, and 7, in (21 
— 2 cos d C, cos (Ks C, sin (Ks aw sin d 
sin? d ds* ds 
The particular solution of (21a) is 
M, cos @ C, cos (Ks) ( , sin Ks saw sin d 
Iherefore equations (21a), (12c), and (12d), with values from (14), (1° 1S), (1g 
and (22) substituted in them, give (23 
M, = C€, + C,sin (Ks C, cos (Ks 
cos ( COS Ks ( , sin A saw sin d 
I acosd 
M, C.cos (Ks) —-C¢sin (Ks C, {cos (hk As sin (4k 
Sl d d 
i rid 
C, isin (Ks Ks cos (Ks)! 
sind sind 
M, cot dC, sin (kK C, cos (Ks 
cost 
tan dl, C,cos (kK ( A 
Sill 
i a 
(,s1n A (, cos A iw cos 
in- cos* 
Va 557 
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CONCRETE, 


Fig. 8. 


Thus equations (22) and (23) give the values of 7,, 7,, T, M,, and M, as 
functions of s. Changing the variable from s to the polar 


a 
sin sin sin? 


Substituting in equations (22) and (23 


, we get (24) 
C, sin + C, cos 6 + aw cot 6.6 
I 


sing 


cot d(C, sin 7) C, cos 9) 4 tan dC, 


cos ( Sin 4 


3 aud 
C, C, sin 6 C, cos af cot d(C, cos 6 


C, sin 6) + 


COS 7] Ce sin a cot dit 2(COS 


6 sin 6) 
sin 


C,(sin 6 + 6 cos 6)} wa* + ma 
cot d(C, sin 6 +C, cos +tan dC, +a cot? d.6(—¢ 


a 


2 4+Cy, sin 6) 
a 
(C, sin + C, cos 9) ( 


sin? cos? 


If the values of the internal forces and moments for one section are known, 


for example at the support, the values of the constants C,, C,, Cy, etc., may be 
calculated from (24) 


rhe solution depends on the restraint at the ends of the beam. For deter- 
minate beams (that is cantilevers, simply-supported beams, and in some cases of 
helical beams with three supports), the forces and moments at the supports may 
be found from the equations of equilibrium. For indeterminate beams the 
equations of equilibrium are not sufficient, and equations of deformation and 
188 May, 
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| ve 7 
V, - 
ado 
wds x Vy 
i 
‘ 
| 7 
a* 
=C, 
{ 
| 
M, 
> \24) 
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& SRST DESIGN OF HELICAL STAIRCASES 
angular rotation at any point are also required. In the present article, only rd 
beams simply supported at their ends are considered. In such beams (Fig. 8) i 


there are no moments about the horizontal axes Ox and Oy: therefore the pro 
jections of the forces and moments acting at the supports are 


At A,: V,, V,. V., and M.. At A: V.’, V.', V.’ and M.’ “ty 


[he division of the vertical load between A, and A depends on the relative stiffness 
of the upper and lower supports it is assumed that V, | and M M,’ 

Resolving the forces and calculating the moments about the three axes passing 
through A, we get (25 


m ds sin @ V (Ve ds(\ ‘ V ‘ ( 


mds cos4 v4 | w ds(x v4 
) Jo 7 
From equations (13) and (14) we get (26 ‘ 
a cos ad cos ail cos 
Ve a sin asino asin 0 
2 0 icot 4.0 a cot alcos 4 COS 
v4 = a(sin 6 — sin 4), 
‘ 
“a ua 
w ds 4, 
sin d sin t 
w ds(4 V4 (sin 4 sin I COS 0) Asin 2h) 
re a* wa* 
w ds(x cos cos df sin A A cos 
° ma ma 
m ds sin @ sin d@ I cos 
0 d sin 
> ma ma 
mds cos cos dt gin d 
Jysind smn 
Substituting the values of (26) in (25), we get (27) 2 
m sin “wa cos sin 
cos d cos d 0 
m I cos wa [I cos sin 6 
> (27) 
“wa ‘ 
| 
>sind 
ma 1 cos wa? /1--cosd sind 
VW V ( 
2 0 COS 0 2 
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The values of V,, V,’, V,, VY’ and M.’ are positive for any value of 6 
therefore their directions are as shown in Fig. 8. V, and V,' for values of 4 
between o and a are negative and their directions are contrary to that shown, 
but for values of 6 between a and 27 they are positive and in the directions shown 


I he projections of V_, ind .M_ on the three 
from 2* 


principal axes are obtained 


lV, mi, nV.: 
= AV, uv, 


M, = IM, +mM,+M,; 
M, = 4M, + uM, + »M. 


from equation 


Substituting t 


in 


+ acot dC, 


indM cot df tan 


substituting in (2g) the values of | V., the values of the constants 


sino 


I 
mtan 


a cot df 


From (24) and (30) the shearing forces and bending moments about the 
principal axes, and the normal force and twisting moments, may be found for 
any point in a simply-supported helical beam. The values of Peg Tay Toy Me, 
MM,» and M,. at the other end of the beam can be obtained by resolving the forces 
and calculating the moments about the three axes passing through A 


= My; and M,. 


the y are 


lo make sure that there ; no discrepancies in ( uned from 
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25) 
: \t the origin of the helix A, a (16 
4 0 I 4 
cos } in & 
I 
a EE fies) Values in (24) and (28), when 6 oO, we get (2g 
| 
Sin 
cos dl ndl cot df tan & ¢ 
= a* ma 
a a 
( 
a 
are as im (30 
4 
| “ua sin I COS 
we ( Acotd ( 2 mtand wa tan of 
2 
COS sina 0 
Cy wa tan C,tan-; 
wa* 
, 
I COS” I COS” ind i- 
Ce ma wa* 0 ( 
2 
1 
M,. My 
| Va 1955 


CONSTRUCTIONAL 
| &X ENGINEERING | 


these equations must be the sam: 
in the following numerical example 


Numerical Application. 
shown in Fig. 6 where a 
240 deg., and the height 


thick are fixed to a reinforces 


wide and S4 in 


From equation the constal 
yO 


substituting in equation (24) the forces nd momes 


— gb1 co TI, 


DESIGN OF HELICAL STAIRCASES 
those obtained trom (31 This check 1s made = 
Consider the staircass ft. Ir in., a, ft. gin 
17 
ay 5 ft. 3 in., Ir ft. limber tread 
ft. 6 in. long and 2 in. helical beam t 
The beam is 1 ft. 1} in. deep 
From equation 13 ‘ 2h 
1-7 
in = COS tan d ros G 
in 0°73 
From equation (14 AK 252 
length of helix ft | 
kK 
»- I a 
k centroid of each thread 
Ihe weight of the beam 1s 1915 Ib. ar the weight of tread nd load (oo ) 
per square foot) 1s 3935 Ib. (total Ib 952 Ib. per foot length 
$935 
ot the bean 7 tt r loot thorth if! 
t values ar 
24 Vn I 14” 
By are as in (32 
T, = 512sin9 + 886.cos@ + 10274 — 2152 
M, 6276 — 2106 + S861 149209 + 10760 
M, 1933 2086 cos 13770 cos Asin 
lo check these result Irom equation 
44 II 4 ) 2444 | Ib 
4 ) 1266 | 4 ) 
T \ 
VJ 2585 ft M, ss ft 
Vay, 19 3? 
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point of a 
of sntlectio 
sforcase gompressyve bottom of 
ttarceare 
teodle ol 
‘ - oO 
g point oF + pbintor 
\ 4 
° —r | FORCE 
O2/8na ° 02 
2 on 7/2 BENOING 
satlection 
i 
| 
~ ntiof | 
+ 4) ¢, BENDING 
1 TTS MOMENT 
~| 
= S| = | 2 
| 
vie 
‘ 
\ 
\ 
"0 
6 
Fig. 9. 
) 0; M,(o) = + 2810 ft-Ib.; M, - 2810 ft-lb. 
> ? 
) 


By differentiation the following are derived and give the maximum and 
minimum values. 


dT, 
Ut 555 cos @ +- gor sin § + 947 =0; as the roots are outside the 
ay 
limits there is no maximum or minimum value, 
d1 


nm thax 


2H 
755 sin 6 + 1306 cos @ 0, for 6 then 7 + 1510 lb. 
2 


(7, 
7, 2 
errors 

2 - 32 
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dl 
“ 512 cos 9 SS6 sin 9 ; as this has no roots 7, increases 
dh 
as 4 increases 
dM, 
3598 cos 4 — 6276 sin 6 14926 sin 6 25456 cos 6 
as this has no roots M, dee reases as 4 Increases 
dM 
20309 cos 


3 sin @ 13779 sin 6 23539 cos 6 


12 
for 6 4445 {t.-lb.; for 6 $445 {t.-lb 
The points of inflection are found from the second differentials of equa 
tions (32) and are 


555 sin cos o, that is when @ 
dij? 


7 7 
55 cos § + 1306 sin 6 », that is when @ and 
t) 


512 sin SAO cos that is when 


50go0 sin cos 4 14929 cos 25% 


when =~ 


S5q0 COS 4j 1503 sin 4 20308 sin COR 
dij? 


40 
when = 0-436 and 307 


1750 COS 4 13774 cos 6 


when @ 


[he points of zero values are 


2 7 7 
1, = 0 when 6 T,, = 0 when 6 — > o when 6 


= 0 when 6 M, = 0 when M, = 0 when 6 
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= o-2182, M, 1560 ft.-lb.; = 1560 ft.-Ib. ; 
for = 0. 
dM, 
/ 
= 0, that is 
fj) o, that is 
d*M 
7687 sin) 23530 sin — 0, that is va 
dt} 
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The diagrams of forces and moments are shown in Fig. g 


with the signs shown in 1g: 


tension at 
moment 


I to 4, the normal forces are tensile at the 
COMPpTressive at the bottom of the staircase. 
the bottom’ face of the beam when it is negative 


CONCRETE 


In accordance 
top and 
The bending moment 2 x causes 


and the bending 


y causes tension at the inside face of the beam when it is positive. 


Book Reviews. 


“ Proceedings of a Symposium on Concrete Shell 

Root Construction.” from Concrete 
‘Tui 
papers read at a symposium arranged by 
the Cement and Concrete A 
held in London in July 1952 
deal 


volume of 255 pages comprises the 
ociation and 
I he 


range ot problem me 


pape Ts 
wide 
the de 


roots, 


with a 
mstruction of 
architectural 


and c 
the 
research 


cerming 
shell 
a pect cle 


ivt 
including 
ign, 


con 


truction, 
on Iengineers from 
several countries took part in the discus 
that followed the paper full 
reports of these discussions are a val iable 
feature of the 
180 photographs 

I hve papers are as follows 
Vaults, and the Development of Shell 
ktoofing by Leo M. De Sylla Various 
Forms of Shell Koofing and their Applica 
tion by Edward 1). Mill Archi 
tectural Problems of Shell by 
Leshe Gale for 
the Analysis of Concrete 
by J]. |. McNamee 


shuttering, and so 


and 


l here are more than 


book 
and diagrams 


Domes, 


Kooting 
ting Method 
Shell 
Flexibility Coefficient 
Methods and the Application to Shell 
Design by A. Goldstein Kesearch 
Shell by P. B. Morice The 
Lheory of New Forms of Shell by 
Ihe Combination of 
ing by ¢ V. Blumfield ; 
and Construction the 
Aspect . by H. G 
Construction of 
Station at Leeds and a Factory at King 
Lynn '’, by H. E. Manning Formwork 
used on a Factory at Greenford by H. I 
Kosevear ; Con 


on 
Jenkins Shells 
Pre 
Design 


and tre 
from 
Lconom« Cousins 


Shelton Grange Power 


Self 
Vault 
1C. Wets 


truction of 
porting Reinforced ¢ 


Antwerp by A 


up 
oncrete 
VPaduart an 


“Reinforced Concrete 
i 


Arch Design.” 
Pit 
4 
[luis book gives all 


necessary for the desig 
in reinforced 


the information 
arch bridges 


mere 


194 


and the reader should have little 
difficulty in applying the methods 

cessfully in the design of bridge 

indeed arch ribs for any Fixed 
pinned, and tied solid and 
piled abutments, are considered, together 
with a chapter on 
flexible support 
author's 


written 


structure 
arches, with 
arches on 
treated by the 
displacement method of frame 

clarity of the graphs 
and drawings rves mentioning [his 
1s the second edition of a book published 
in 1932, anda criticism 1s that in 
the chapter on temporary hinges the 
reader 1s referred to a book long out 
of print, while there are 
more recent information on this subject 


J. E.G 


continuous 
which are 


analysis 


minot. 


mce 
no references to 


“Theory of Structures.”’ 

edition of a work first 
and which ts intended 
tudents in obtaining a 


is the fourth 
published in 1925 
for the 
degree 


use oft 
engineering or membership of 
this 


a chapter is in 


a professional society In edition, 
comprising 550 


cluded on 


page 
prestresse d concrete 

“ Building Technicians’ Diary 1955." 

Association of B g Tect Price 4d 

Tuts pocket-size diary contains 126 pages 
of data for everyday reference relating to 
building. In addition to the diary 
there are of Great Britain, 
graph pages, and blank pages 


pages 


maps 


AN EDITORIAL APPOINTMENT. 


CRETE PUBLICATION 


il Departs 
ler 


4 


4 
4 
fe. 
dal 
4 
1 vacancy in the Editor for 
an engineer, preferably of 
cle d mstructior ellent salar 
P ind ex eptiona pr pect I hose nter 
Ltd ested } ild rite mdwriti 
mt expenence, to the Managing Editor, Con 
Street, London, S.W.1 
It 1S clearly 
|| Vay, 1955 
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MULTIPLE-STORY PRECASIT 


BUILDING 


IN 


A Multiple-story Precast Building 


in Riga. 
Stroitelnava 
er, 1954 
being 
of the pre 
L tons by the 


nce some of the 


Holl 
ire theretore 
itu oncret 


iio! 


ire placed in po 


i monolith onnes 
and the be 
the colum! were cast n 
were made it 


the site 


olumn im 

the 
iter they 1a tactory 
cast ol! were col 
the hole 
he 
and 
the 
the 


verTticz 


damp 


lifted up out of Fig. Jig for 


icrete wa 


the 


placed betwee! 


tube I he ime 


y remilorce 
nin / 


bar with 


PRECAST BEAM 


Fig 


Details of Column and Beam. 


Assembling Bars 


aa 

] the j 
Promishlet / 
ome deta 2 / 
precast b 
fhe weight 
limited to J ’ 

to carry ery heavy loads and measur 

o in. by 201n. in er ection, solid col 
umt which would w h about 24 ton 

to he it ed; 

filled vith t he pre 

cast beams qs mam, there » 
obtaining bys Ben be Py 
At fis Le 

te. but ; 
The col 
creted at 
ity 
mould as ox | 
mould and E> f sand hort lengths of steel pi LS Space 
aS a temporary filler va found to be assembled eparate ancl the fixe 

itislactory ter template whale the | 
ment for the nul now trap placed te ite 
and 3 kach group of four small cleat ith 

a4 
+t 
"| 6 
é 
8 
at 
PRECAST COLUMN 
— 
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to secure the columns in position before 
the bars were welded Ihe erection 
alignment, and fixing of 44 columns for a 
story requires 12 men-days ; 


the placing 
of 72 


72 precast beams per story, 9 men 
days ; welding the beam reinforcement in 
the column joints, 6 men-days ; welding 
the column reinforcement in the column 
joints, 22 men-days; ancillary 
430 men-days 


work, 


Centrally-mixed Concrete. 


Tue illustration shows the type of tipping 
lorry, with a boat-shaped body, used for 
transporting concrete over a_ 1to-mile 
stretch of new road, including 14 bridges, 
in Ohio, U.S.A The total 
concrete transported this 
95,000 cu. yd 

The mixing plant was at about the 
middle of the length of the road, and two 
concrete mixers discharged into a hop 
per of 4 cu. yd. capacity, which in turn 


amount of 


Way was 


PRECAST BUILDING 


IN’ RIGA. 
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Fig. 4. Lifting a Column. 


was discharged 
bodies 


the lorries whose 
were of 4 cu vd 
Fourteen of these lorries were used, and 
travelled the maximum distance of 
miles in eighteen minutes [The average 
time for loading them was 1}? minutes, and 
of discharging them 1 minute The aver 
age rate of progress in laying the road slab 
was 2500 linear feet of road 12 ft 
an &-hour day 


into 
also capacity 


live 


wide in 
This note is abstracted 
from Engineering News-Kecord,”’ Feb 
ruary 10, 1955 


Concreting in Cold Weather. 


A SYMPOSIUM on Winter Concreting is 
to be held in Copenhagen in February 
19560 under the Keunion 
Internationale des Laboratoires et de 
Recherches sur les Materiaux et les Con 
structions A brochure, printed in the 
English language, giving full details of 
the arrangements, is obtainable from 
the Director of Kesearch, The Danish 
National Institute of Building Kesearch, 
Burgergade 20, Copenhagen, Denmark 


auspk es oft 


May, 


1955 


| | 
Fig. 3. ‘ 
7% 
Ay 
| | 
{ 


NCINEEPING | 


COOLING 


CONCRETE AGGREGATES. 


Cooling Concrete Aggregates. 


dam _ at 

were 

pre ype iT 
Beton 


truction of a 
i India the 
before the materials 

Phe work 1 
jernbeton for 

Forum, of 

[he following 

d from thi 

is to be 


con 
aggregates 
were 
described in 
January, 1954, by 
Messrs Christiani & 


are ab- 


( 

notes 

articie 
1520 Itt 
250 ft 


£20,000 000 CU {t ot 


lam long with a 


mum height , and will con- 
concrete, most 
chis a lean mixture using aggregates 
n. maximum I he 


asalt quarried about three miles from 


aggregates 


Fig 1.—Method of 


where it is crushed and screened 
izes, namely from 6 in. to 3 in, 
in. to 


smaller than } in 


1} in. to in, 

in., and 
are angular and irregular in 
Krom the the 
trans 
tom k piles 
From the stock 


I he particles 
shape torage los at 
screening plant the aggregates are 
ported by an aerial ropeway to 


at the te of the dam 


piles they are taken to the batching plant 
through a 


oling tunnel 

Che specification requires that the con 
should have a temperature of not 
more than 60 deg. | placed, 
and the cold 
water done by 


crete 
when it is 
aggregates are cooled by 
and cold aun This is 
carrying the different sizes of 


agyvregates 


through ar 


about 300 ft 


belts 
tunnel 
four 


on separate conveyor 
cooling 
long, the 
sprayed (Fig. 1) with 
about 35 deg. F., while the two 
sizes are subjected to an air-stream with 
a temperature of about 40 deg. | Lhe 
aggregates pass through the tunnel in 20 
during time the 
from 
40 deg. F., and the 
to about 60 deg. | I hie 
weigh-batching plant 

mixers of . yd 


insulated 
larger 
water, 


where sizes) are 


d to 


smallest 


cool. 


to 25 minutes, which 


coarse aggregates are cooled about 
105 deg. F 
fine material 
automati 


three 


to about 


Cooling Aggregates. 


total 
concrete 

I he lump of about 
j in. and a water-cement ratio of O64 to 
lest thre 
times in I he 
yard 
4500 Ib. per 


and a capacity 


per hour 
concrete has a 
made 

hift 


cylinders are 
S-hours’ 
445 Ib pet 

trength 1s 


every 
cement content 1 
and the 


square 


aveTayve 

inch 

Iwo cableways, each with a working 
span of 2100 ft 

are used to transport the mixed concrete 
in pneumatically-operated skips 
ing 4 cu. yd The concrete i 
by large vibrator 
The dam i 
50 ft. wide 


load of ten tons and a 


contaimn- 
compacted 
operated by two men. 
being built in 36 sections each 

Ihe 


concrete is placed in 


147 


» 
IN = 
tio! 
Mr ig, 
tr: 

of w 
of ¢ 

‘ 
the site 
into six 
in. to 
2 in 
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Fig. 2.—Mixing Plant. 


lifts of 5 {ft., each of these lifts being 
placed in three or four layers in steps from 
the downstream face to the upstream face 
of the dam in order to reduce shrinkage 
effects, and to improve the bond between 
the lavers. The stiff consistency enables 
the workmen to walk on the fresh concrete, 
and with the use of two heavy vibrators 


the 4 cu. yd. delivered by each skip are 
compacted in an average of 24 minutes 
The dam was designed by the Bombay 
Minicipality and is being built for them 
by the Hindustan Construction Co., of 
Bombay. Messrs. Christiani and Nielsen 
are the consulting engineers to the 
contractors for the work at the site 


Foamed Cement as Insulation. 


A meTHOD of producing foamed cement 
for insulation 
Engineering 
ruary 24, 


purposes 1s described in 
News-Kecord " for Feb 


Foam 1s generated at 


the rate of 60 to 120 gallons per minute 


by aerating by compressed air, in a tank, 
a compound with a protein base. Cement 
and water are stirred to form a slurry in 
a concrete mixer with a drum of 5 cu. yd 
capacity; to this the foam 1s added 
through a pipe, and the rotation of the 
mixer drum is continued in order to dis 
tribute the air cells throughout the slurry 
The foamed slurry is discharged from the 
mixer into a hopper from which it ts taken 


to the site of the work by 
crete carts 

In the work described, the 
used to cover a roof of 60,000 sq. ft The 
foot, and it 
is stated that this can be varied between 


means ¢ 
material was 


density was 40 |b. per 
10. lb. and 100 |b per « ubic foot according 
to the proportion of cement and foam in 
the mixture At a density of 40 |b. per 
foot, about 575 Ib. of cement per 
yard of foamed material and 


about 
105 gallons of foam were used 
yard he 
yard of concrete The 


by National 


per 
foam cost about per 
proce l owned 


Foam System, In 
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|) EXPERIMENTAL PRESTRESSED ROAD IN FRANCE. 


An Experimental Prestressed Road 
in France. 
CONCRETE COMPRESSED WITHOUT STEEL. 


Apour 325 yd. of the road between Bourg extra width was consolidated by a sheey 
and Lyon, France, has been replaced by a foot roller, after which sand and gravel 
concrete lab prestressed longitudinally, were laid and thoroughly compacted over 
without the use of steel bars or wires, the whole width of the new carriageway 
between fixed abutments. Parts of the The new slab is 23 ft. wide by 4} in. thick 
slab are reinforced transversely with mild and was cast on waterproof paper laid on 
steel bars and parts are prestressed by the prepared surface [he edges of the 
cable [he transverse compressive stress road are formed by precast kerb 


Fig. 1.—Section Through Abutment to Resist 
Thrust by Weight of Soil. 


Fig. 2. Section Through 
Abutment. 


the 


Fig. 3. Section Through Abutment Resisting 
Thrust by Passive Resistance of the Soil. 


is varied in different parts by altering the the anchors for the transverse cables were 
spacing of the cable The design and cast the kerbs also formed a track for 
construction of the road are described by the machine used to plac and hape the 
M. H. Dollet and M. M Kobin in a bituminou urlface 

nt he rench iournal 

The sub-soil comprises glacial mud con ongitudinal compression was pr 
taining more than 70 per cent. of particles = d \ flat-jach , placed in trans 
less than 0-016 in. diameter lhe original vel om formed at intervals of about 
macadam road was badly damaged, and comy ny the concrete against 
the new slab is about 4 ft. wider I he abutments ¢ ach end of the road I hie 
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EXPERIMENTAL PRESTRESSED ROAD IN FRANCE. (CONCRETE 


abutments are of two types, one 
relying for its 
the earth contained between 
the dotted lines in Fig. 2, and the other 
(Fig. 4) utilizing the passive pressure of 
the earth to prevent horizontal movement 

The centre-line of the curved part of the 
abutment shown in Fig and 2 is a 
logarithmic spiral It can be shown that 
a horizontal force, acting in the direction 


Fig I 
and 2 tability on the 


weight of 


of the arrow and tending to cause a hori 
zontal displacement of 
verti al force 


the abutment, is 
transformed into a tending 
to cause a vertical displacement by reason 
of the hiding over the 
ing plane of the ground For example, if 
of friction between the concrete 


curved slabs hear 
the angle 
and the 

would be 
zontal 
vertical 


Oil were 35 deg. the vertical force 
one-third of the horn 
and the resistance to this 
would be provided by the 


about 
fore 
fore ‘ 


tained by “ flat-jacks ”’ 
numbered 1 to 5 in Fig 


placed in 
£ Eighteen 
jacks were used in each joint Che jack 
were placed in pairs, and between eacl 
pair was a shaped 
which served to space the 
nect the parts ot the 
jacks were grouted in the 
the slabs mmpressed 
The jacks inflated and were left 
in the joints 306 that the « ompressive forces 
could be adjusted Phe final compressive 
stress, after allowing for all losses, was not 


wedge precast block 
and 


road I he 
joint 


two 
whet 
were 


were 


less than 215 lb. per square inch rans 
versely the slab was either prestressed by 
cables comprising twelve 
reinforced mild 

cated in Fig. 4 Tran 
is considered to be es 


5-mm 
steel 


wire 
with bars as ind: 
verse compres 

ential as cracks have 
Parts C, D, and |] 


in part F, which contains 


been obse ryved in 


(Fig. 4), while 
4 
195'* 97'| 


Fig. 4. 


A,r le « it 


soil contained between the dotted lines 
(Fig. 2) representing the angle of internal 
friction of the soil 

This type of abutment has been used 
for several important works, notably the 
airfield at Orly In the ex 
perimental road, however, the conditions 
most works 
because the ends of the prestressed slab 


the case of 


were not so severe as in 
abut existing road slabs which themselves 
are very stiff and also protect the soil 
near the surface. For 
an abutment (Fig. 3) 
which relies on the passive pressure of the 
earth in front of the downwardly project- 
ing inclined keys. Several shallow keys 
were used, rather than one deep key, in 
order to reduce the bending moments on 
the slab, and in order to utilise the full 
passive resistance of the earth it was 
necessary to space the keys widely apart. 


these conditions 


was dey eloped 


Longitudinal and Transverse 
Prestressing. 


The longitudinal compression was ob- 


Longitudinal Section of Road. 


(. 


n. centre | 


it 


10-ft 9-1n 
cracks have yet been 
as yet, sufficient information to determine 
the least compression required The 
cracks occurred at the edge of the old road 
underlying the new slab, and their absence 
in the parts transversely prestressed 
indicates the value of transverse prestres 
ing of slabs on 
stiffness 

The 1:2:4 mixture 
with rapid-hardening Portland cement 
cube crushing strengths at an ave of four 


cables at only, no 


Chere is not 


centres 
seen 


foundations of varying 


concrete was a 


days were between 4150 Ib. and 6350 Ib 
per square inch lhe percentage 
per unit area of the road were: Concrete 
materials, mixing, and placing, 55; 
Longitudinal prestressing, 13 Trans 
verse prestressing, 18; Precast kerbs, 14 

rhe road was designed by the Depart- 


costs 


ment des Ponts et Chaussées in collabora- 
tion with M. E. Freyssinet and the Société 
lechnique pour I’Utilization de 
contrainte The work was carried out 
by Entreprise Maillard et Duclos 
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) TCALLY-DETERMINATE PRESTRESSED BEAMS. 


Design of Statically-determinate Beams and 
Slabs in Prestressed Concrete based on 
Ultimate Load. 


By P. W. ABELES, D.Sc., M.1.Struct.k. 


[his wa 
of the 
in Octobe 1953 


by Profe (, 
are adde« 


( ongres 
Magnel 


footnote 


ible 


have 


sed concrete the 


WITH prestre 


tresse under 


permis 
load 
failure It is 


working 
relationship to those at 
therefore also 
In the 
required magnitude of the 
not discussed this 


a concrete 


necessary to investivate 


the conditions at ultimate load.* 
following, the 
factor of safety ts since 
cannot be settled for prestre 
considered for 


to all 


eparately, but must be 
each type of structure and appli 
materials 

[here are ditterent 
at which conditions at 


state 
failure have to be 
According to the birst 
Prestressed Concrete ot 
relates to the 
that can be 


views on the 


considered 
Keport on 


195! failure maximum 


load supported in a single 
Germany, Professor 
2) that should 


sustained loading This sug 


static loading In 


Kuesch advocates failure 
be based on 
gestion, however, doc not correspond 
with general 

In the birst Keport 
that 


due to one or more of the following causes 


prac tice 
is stated 
failure of beams in bending may be 


teel in tension 
steel 


(1) bkracture of the 
(2) Excessive elongation of the 


followed by crushing of the concrete 


3) Crushing of the without 


steel 


concrete 
substantial elongation of the 


(4) Fracture of the concrete due 
shear 

5) Failure of the 
lipping due to limited bond bet 


teel and the « 


am horaye 
veen the 
oncrete 


prepared as the 
International Federation of Prestres 
and its contents are 
Additional remark 


burst 
ing held in London 
ummarised in the General Report 
and up-t date reference 


British contribution to the 


It is further 
and (5 
sudden In the 
question of bending failure ts 


stated that causes (4 { 

failure 1s 
first the 
investigated 


should be avoided, as 
following 
corresponding to cause 1) to (3), and 


afterwards failure due to shear cause 


4), and failure due to bond-slip (cause 
{5 is briefly 
question of fatigue 

In remforced 


discussed, as well as the 


concrete failure occurs 
either when the maximum possible elonga 
tion of the teel is 


fore ‘ d 


reached (under-rein 
when the 
primarily in compression (over-remforced 
beams In both cases the 


possible train 1s 


beams) or section fails 
maximum 
reached in the compres 
failure in 


sive zone of the concrete at 


under-reinforced beams, however, the 
properties of the concrete influence only 
slightly the ultimate load 
those 
mild 


beam the 


while with over 


reinforced beams alone 
govern failure If 


under-reinforced 


properti 
steel is used in 
maximum 
steel, 


possible elongation in the which 


may vary with different condition for 
example, the 
and the 
the concrete 
yield-point 


is no difficulty 


percentage of the reinforce 
plasticity and strength of 
} 


corresponds always to the 


ment 
tress, and consequently there 
in determining the maxi 
isted by the 


o-called bal 


that can be re 
Phu a 


is obtained 


mum force 
reinforcement 
anced design with the per 
which the 
that 1 


that can 


centage of reinforcement at 
Maximum COMpressive sistance 
the maximum compressive force 
be resisted by the section, equals the 
maximum possible tensile re tance, all 


higher percentages in which the compres 


ive resistance 1s less called over 
reinforced 


In the case of prestressed concrete two 


| 
fe 
The ity f estigatwont sted by 
the write te Constructional Engineering 
tribution to Mr T. J 
Concrete (Jour. Inst. Civ, Engrs., No. 8, 194 which the 
A te tigate u ‘ ‘a > 
i,.a, 4 in 
test result 
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cases must be considered, namely, with 
bonded and with non-bonded steel 
According to the author's knowledge, 
Professor Rh. H. Evans ‘® was the first, in 
1942, to draw attention to the different 
behaviour of prestressed concrete with 
bonded wire and non-bonded bars. Pro 
fessor A. L.. L. Baker ‘® noticed, in tests 
at Imperial College, a similar difference in 
the behaviour of non-bonded post-ten- 
sioned cables and emphasized the signi 
ficance of the reduced ultimate resistance 
Non-bonded tensioned cables will never 
fracture at failure, since such cables will 
elongate not only at, and adjacent to, the 
cracks but over their total length, and 
thus the maximum possible elongation in 
the steel related to the maximum com- 
pressive strain in the concrete will be 
reached much earlier However, if part 
of the steel 1s bonded, whether it is ten 
sioned or not the conditions of cracking 
are greatly improved, and higher ultimate 
strengths are reached, as for example 
tests of the American Navy have shown 
(exhibited at the Conference on Pre- 
stressed Concrete in Los Angeles in 
November 1952) 

There is some similarity between pre- 
stressed and reinforced concrete at failure, 
but in comparing the two cases of bonded 
and non-bonded tensioned steel different 
types of reinforced concrete have to be 
considered If ordinary mild steel bars 
of large diameter are used, the bond 
between the concrete and the steel is 
entirely destroyed between the cracks, 
and the assumptions made in designing 
reinforced concrete apply (that is the 
co-operation of the concrete in compres 
sion and the steel in tension and no tensile 
resistance of the concrete). Such a rein- 
forced concrete beam acts at failure like 
an arch (Fig. 1). The behaviour of pre- 
stressed concrete with non-bonded steel is 
similar (Fig. 2), few and wide cracks 
developing in the beam However, there 
is a difference in assessing the load that 
will cause failure 

Non-bonded tensioned steel, whether 
wires, cables, or high alloy steel bars, have 
no distinct yield point, and consequently 
the maximum possible elongation in an 
under-reinforced section is not known 
It depends on the percentage of steel and 
the properties of the materials, and also 
governs the ultimate-load conditions 
Thus, the corresponding ultimate force in 
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Fig. 1. Under-reinforced Beam 
approaching Failure. 


Fig. 2. Beam with Non-bonded 
Steel approaching Failure. 


the steel may vary within wide limits 
depending on the initial prestress, on the 
shape of the stress-strain diagram of the 
steel, and on the strength and plasticity 
of the concrete 

With well-bonded pre-tensioned steel, 
the behaviour at failure is very similar to 
that of reinforced concrete in which the 
reinforcement has no distinct yield point 
[his type of reinforced concrete has 
different properties from concrete rein- 
forced with steel having a distinct yield 
point Instead of few and wide cracks, 
many fine cracks develop, and the bond is 
destroyed only in the immediate neigh- 
bourhood of the cracks if concrete of high 
strength is used The stress in such un- 
tensioned steel will reach, in most cases, 
the ultimate strength of the steel as shown 
in various publications based on test 
results ‘5-1 Unfortunately, it has not 
yet been possible to measure the maxi 
mum strain in a crack or the correspond 
ing stress. Consequently, all assumptions 
for the actual maximum possible elonga- 
tion of the steel for different percentages 
and materials are based on measurements 
of strain extending over cracked and 
uncracked portions of the tensile zone, 
and are therefore not conclusive. There 
fore, a design based on the physical 
conditions at failure, that is the maximum 
elongation of the steel and the maximum 
shortening of the concrete, is in the present 
state of knowledge not possible, at least 
for bonded steel 

It seems, therefore, advisable to employ 
a simple method of approximation that 
gives safe values There is hardly any 
difference between the results of the 
various methods of design of under-rein 
forced sections, since the lever-arm differs 
only little for different stress diagrams of 
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concrete,* and the maximum tensile force 
is, In most cases, based on the ultimate 
strength of the steel It is therefore un 
necessary to employ complicated formula 
in the design of under-reinforced sections 
but (except for sections with a relatively 
shallow top flange) it is not advisable to 
over-simplify the design to such an extent 
that a constant depth-ratio is taken into 
account as the lever-arm independently of 
the percentage of reinforcement and the 
strength of the concrete + A difference 
in the results of using different design 
formula occurs only when the so-called 

balanced "’ design is reached and over 
reinforced sections are considered Pro 
fessor Kk. H. Evans has shown!" that 
Whitney's ultimate-load formula based on 
plastic design for reinforced concrete ‘'? 
applies also satisfactorily to prestressed 
concrete 

Ihe writer has presented a slightly 
modified formula''®, and many test 
results have shown that it is safe for 
constructions with well-bonded steel inde 
pendently of whether it is tensioned or 
not Fig ; shows the simplified stress 
diagrams for under-reinforced and for 

balanced '’ design on which the formule 
are based ** A comparison between the 
formula and many test results proves that 
the members tested exceed the safe 
strengths assumed if the steel is bonded, 
while with non-bonded steel the test 
results are considerably lower lig. 4 
is a design diagram for steel with an 
ultimate strength of 224,000 lb. per square 
inch, assuming that the factor of safety is 
two This diagram can be used also for 
steels with different strengths, as shown 
[he average ultimate stress in the con 


Vay, 


crete assumed approximates to the 


strength of prisms, which is generally two 
thirds to three-quarters of the strength of 
cubes if no data are available, 60 per 
cent. of the cube strength can be con 
sidered safe 

A greater factor of safety is often 
required for concrete than for steel (for 
example 2} for concrete and 2 for steel 
In this case, the ultimate stress in the 
concrete must be reduced accordingly 


(for example o's times its value) if 


2°5 

the formula in Fig. 3 are used If also 
the compressive zone is under initial com 
pression, this must be allowed for by a 
reduction of c,, It is obvious that the 
formule in Fig. 3 are only an approxima 
tion, as can be seen from Fig. 4, since it 
may be expected that there is no direct 
break in the graphs at the percentages in 
the balanced '' design, nor is the carry 
ing capacity of all over-reinforced sections 
the same It may be expected that a 
gradual slight increase occurs from the 
point of balanced '’ design with increas 
ing percentages of steel, and that even 
slight differences may have to be con 
sidered in the magnitude of the percentage 
for the “ balanced " design, depending on 
the magnitude of the effective 
Professor A. L.. I taker hy; 
gested a design based on the maximum 
strains of the materials in accordance with 
their stress-strain properti and om the 
influence of the prestre He 
already mentioned, strain measurement 
cannot be satisfactorily obtained for high 
tensile steel well bonded to the concrete, 
and the percentage of steel in a bal 
anced design depends on the correct 
assessment of the maximum strain 
teel reference may be made 
discussions between Professor A. | 
taker and others and Jr. K. Hajnal 
Konyi ‘'!* Ihe principal idea of Pro 
fessor Laker's argument, namely that the 
carrying capacity will vary with the 
magnitude of the prestress, seems to be 
correct, although the differences between 
the lower and higher prestre might have 
much less influence on the ultimate load 
than is envisaged by him It will require 
extensive research to ascertain this, and 
tests are being carried out at the Univer 
sity of Illinois ¢ 

With regard to grouted post-tensioned 
steel, it depends entirely on the efficiency 


i 


ae 
= 
4 
* It should be understood that th elate niv to the ete 
hape of the stre liagras and not to the strength of the i 
concrete, and should not be considered as a statement that ey 
the strength f the mcrete f ttle fluence that it hie 
can be ignored I he atte would result ' na wr oe 
approal son 
im the French Draft Code of Practice for Prestressed Cor 
crete of 2¢ ) where a tant lever a { ood is 
taken int nt f role emforced he 
pendent of the percentage of steel, the strength of the ai 
concrete, and the efhmer the bomd of the ter ned 
tee See e Béton I ntraint 1k 
Kobinson. Par Dunod 
** Such a stre hagram for unde eintf ed bean was J 
shown by the write ' Concrete and Const tional ; 
Engineering ” for June 1946 (Fig. 4), May 1947 (Fig. 9), and fare 
April 1948 (Fig. 1d), and f slanced design wa hown im Sa 
Concrete and Constructional Logmeering tober 
1951 (Pig. «4 
{ A report on the tests was pul hed in the Jo ‘ f 
the Ame an Concrete Institute, June 1954, as Paper N 2 
$0-49. However, the re ts relate only to post tensioned 
wires with limited bond efficien 
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Fig. 3.—Simplified Stress Diagrams at Failure. 


UNDER-KEINFORCED SECTIONS 
(a, b, and « 


From 
A 1, 
Liupd 
Bm 
a d dit 
Ky lult 
where 1 
2006 
Vi, 


2up vf .d* Cos 


/ 


lor cross section (« 
M 1; luit dy dy 
NOTATION 


My, FS .M. bending moment at 
ultimate load (FS factor of 


safety Vy bending moment 
at working load 
luit ultimate strength of the steel 
Ky reduction factor, depending on 
ethciency of bond (Ky, 1 for 


fully-efficient bond: A, 
if there is no bond and the 
initial prestress is % of ty 

Ces strength of concrete cubes 

Cm Maximum average stress in con 
crete under ultimate load con 
ditions in a rectangular stress 
block (safe value of c,, 0-6 Cy 

At Aw (the entire tensile re 
inforcement Ay; may be com 
posed of tensioned reinforce 
ment Ay, and untensioned re 
inforcement Ay, 

B width of top flange. 

b width of web 

Db entire depth 


* The untensix 
wires) and A, does not exceed Ay 
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ed steel fully « roperates to its ultimate 


i ‘ lg 
D 34 
gs 2 
Ay 
4 
Rectangular Approx. Stress 
or Diagram 
T-section Equilibrium 
of Forces 
OVER-REINFORCED SEC TIOD 
d and « 
49 
M naz Kd? 
/ 
ol d 
\ 0°37 \ / 
Safe value for c,, 
naz hd? 


d depth related to the centroid of 


ly 
dy depth of top flange (lig. 3a 
n depth of approx rectangular 


stress block in an under-rein 
forced beam 


a lever-arm between the ultimate 
tensile and COMPressive forces 
100A; 
Pp Bd percentage of steel 
stress ratio 
2006 m 
KuAt. tan ultimate tensile force 
developed in an under-reinforced 
or a balanced beam 
Bncm = ultimate compressive force 


in an approximately rectangular 
stress-block resisted by the cor 
crete in an under-reimforced 


section 

C wes LBdcm safe maximum ultimate 
compressive force in a “ bal 
anced or an over-reimforced 
beam 

trength if it is well-bonded (e.g. pairs of slightly twisted 
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of the grouting whether beams will after sufficient warning by extensive 
behave like those with pre-tensioned deformation and cracking, over-reinforced 
bonded steel or like those with post-ten beams fail suddenly without appreciable 
sioned non-bonded steel. Consequently it deformation. Similarly to over-reinforced 
is necessary to consider a factor A, in the beams, sudden failure may also occur in 
formula for ultimate load conditions (Fig under-reinforced member if the per 
which will be unity with fully-efficient centage of steel is so small that at the 
bond but which may be o-7 (or even less development of the first crack the tensile 
if the bond ts not efficient Lhe efficiency reinforcement is too weak to resist the 
of the bond depends entirely on the entire tensile force Obviously, a mini 
design and execution lhe writer knows mum percentage ts required to avoid such 
of two cases relating to the same type of conditions In under-reinforced beams 
cable in which different results were the steel may fracture in some cases at 
obtained In the first case the cable was failure, although only after previous 
placed in a plastic sheathing that did not considerable deformation has given ample 
allow the grout to be well injected, nor warning 
did it ensure bond to oncrete, while Failure due to shear in prestressed 
in the econd case ifthicient pace was beams is parti ularly udden, and it 1s 
available for bonding orresponding therefore essential to make sure that under 


values of A, were o-7 and 1 ultimate-bending conditions failure due to 


[here 1s a great difference in the hear cannot occur hey q how a 
behaviour of under-reinforced and over diagram taken from a paper prepared by 
reinforced beam while the former fail the writer in 1951 ‘'®, in which nominal 
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ULTIMATE LOAD CONDITIONS FOR BEAMS WITH WELL BONDED WIRES (Kye) 
tut «100 ton/in’ 224000 Ib/in? 
FOR STEEL OF OIFFERENT STRENGTH lot THE PERCENTAGE © CORRESPONDING TO 
DEFINITE VALUE secomes WHERE IS TO BE TAKEN FROM THIS 
Fig. 4...Graph according to Stresses in Fig. 3. 
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bending stresses at the bottom of a pre- 
stressed beam are plotted for a straight- 
line stress distribution, the beam being 
loaded by a central concentrated load. It 
is seen that under increased load large 
cracks develop in the central portion, 
where the nominal tensile stresses con- 
sidcrably exceed the modulus of rupture 
In view of the shearing stresses, also 
plotted, it is clear that failure due to shear 
would take place near the centre where 
the shearing and the nominal 
bending-tensile stress coincide, and con 
siderable cracking has already taken 
place. Therefore stirrups should be pro 
vided in the central portion as indicated in 
Fig. 5, these stirrups being calculated in 
the same way as in reinforced concrete 
but for ultimate load 


stress 
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Tests have shown that relatively high 
shearing stresses under conditions at failure 
are not dangerous so long as the nominal 
tensile stresses under conditions at failure 
are low, but the combination of high 
nominal bending-tensile with 
medium or high shearing stresses or of 
high shearing stresses with medium or 
high tensile stresses, requires the provision 
of stirrups or the thickening of the web of 
a beam Insufficient test data are avail 
able to give definite values for design 
purposes. On the one hand failure due to 
shear must be avoided in any circum- 
stances, for example by the provision of 
stirrups ; on the other hand it is advisable 
to limit the number of stirrups to the 
minimum possible so as to allow the use of 
internal vibrators and thus improve the 


stresses 


9) 


|, range of cracking 


a + denotes compression 
| — denotes tension 
| angeothecvy | 
| 
cracking | 
|! | i| 


affective prestress 


nominal 
tensile 
Stresses 


“maximum resultant 
bend: tensile 
concrete stress 
at working load 


flexural! strength of 
concrete (modulus of 


actual bending 
tensile stresses 


max 


G tensile strestes due to 
working lood alone 
2 compressive stresses due 
to prestress aione 
Ga tensile stresses due to 


uitimote load gione 


“maximum nominal bending tensile 
stress corresponding to maximum 
shear stress at which fallure is 
avoided without shear reinforcement 


rupture) 
(¢) 
maximum shear stress at 


which foilure does not occur 
ina cracked tection without Bie 
shear reintorcement in | 

spite of noming! bending 


shear stress due to 
uitimote lood 


tensile stress & max 
required 
sheor 
Fig. 5.—-Stresses at Bottom of Beam due to Shearing and Bending. 
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quality of the concrete. Tests on failure It does not seem necessary to investi 
due to shear are being made at the Uni gate the fatigue-strength of prestressed 
versity of Illinois.* If an investigation concrete, that is the maximum loading of 


for ultimate-load conditions indicates that which 1,000,000 repetitions will be just 


stirrups are not required, a special design resisted by the structure without failure. ** 
for conditions of shear at working load is It is more important to know whether 
superfluous repetition of loading under working-load 
In order to avoid slipping of pre-ten conditions, or slightly increased loading, 
sioned steel by bond, it was originally con- influences the factor of safety against 
sidered necessary to use only piano wire static failure lest carried out for 
or wire of small diameter with an indented tritish Railways ‘'’ have shown that in 
surface However, tests and experience bridge-slabs with well-bonded wires of 
have shown that bond de pends mainly on 0-2 in. diameter (60 per cent. tensioned 
the surface condition of cold-drawn wire and 40 per cent. untensioned) no reduction 
and less on the diameter, and particularly of the ultimate load calculated for A, i 
wire which had special treatment after occurred after the slabs had previously 
being drawn has proved very satisfa tory been loaded until cracks developed and 
with a diameter as large as o-2 in. or even then subjected to a fatigue-loading at 
0-276 as tests by British Railways which the cracks opened and closed 
have shown No slipping need be con millions of times under the working load 
sidered in this case, while with much and increased loading With non-bonded 
thinner wire without special treatment wires the resistance to fatigue of the steel 
shipping may occur due to its smooth alone governs the ultimate-load condi 
surface tions, and consequently it 18 essential to 
avoid too high a stress in the steel at 

tensioning and under working load in 

order to avoid early failure due to fatigue 

Summing up, it may be stated that if 

beams or slabs are designed in accordance 

with the suggestions shown in Figs. 4 and 

5 a simple and safe design to resist bend 

was transferred over a leng 6is ing is obtained but this relates only to 
members with bonded wires, and further 
the Chiet Civil Engineer's irtmen " I dey investigations are necessary for member 
and the Research Departmer with non-bonded steel It is of para 


ilhon repet 


tigue failure out ty ‘th mount importance to prevent failure due 
was obtaine 


to shear, but further research is required 
Mmaximun the mate 


wires fractured to clarify also this question 
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Concrete Roads. FOR SALE. 

ALJ Road trestle n teel angle 

Iwo brochures on concrete roads have sas. each éd. quantiti 

been issued by the Cement and Concrete TRPHENS Bath Street, Londor 

Association, one on Earthworks, Sub- ; 

Pol Al} teel plate nd sections t 
grades, and Bases and the other on Design lubes, fittings, ete. E. Steruens & Son, Lat 
of Slabs joth brochures are based on Bath Street, London, E.( 

FO! ALI teel tubes and fittings | in. t in 
the experience gained in this country and nominal bore. Prices on application. E. Sts 
abroad, and deal with the subject in a PHEN ox, Lrv., Bath Street, London, E.C.1 

diam ection eres or bulk delive 
practice is described, with tables relating Apply Box 4152, CONCRETE AND CONSTRUCTIONAL 
to methods of compacting soil and recom- 4 Dartmouth Street, Leadon 
mended thicknesses of slabs and quantities FOR HIRE. 
of reinforcement for roads to carry various BOR MIRE. Lattice steal erection masts (iat 


densities of traffi Ihe brochures are and heavy ft. to 150 ft. high, for immediate 
available gratis from the Association at ‘ venor 
52 Grosvenor Gardens, London, S.W.1 


Ihe Road Research Laboratory of the 
Department of Scientific and Industrial 
Kesearch at the same time published 
Koad Note No. 19 (H.M. Stationery 
Office Price od.), which contains the 
same tables and similar information to 
those given in the Association's brochure 
on Slab Design This is a quick and 
unexpected example of the duplication 
of information mentioned in the Editorial 
note of our April number 
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STEEL FORMS 


The Multiple System of Interlocking 
STEEL SHUTTERING 


for in-situ concrete construction 


ENORMOUS STRENGTH e LIGHT IN WEIGHT e NO LOOSE PARTS 


Can be used hundreds of times with Consistent Efficiency 
GUARANTEED HAND RIVETED CONSTRUCTION THROUGHOUT 


A Simple Clamp 
enabling the use of 
STANDARD SCAFFOLD 
TUBE 


for alignment of | = 
SHUTTERING 


A. A. BYRD AND CO., LIMITED (Dept. S) 
210, Terminal House, Grosvenor Gardens, London, S.W.|! 
‘Phone: SLOane 5236 ‘Grams: Byrdicom, Wesphone, London 
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Patent No. 6414 
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MOULDS 


for Drainage and 
Irrigation Schemes 


The illustration on the right shows one of many moulds designed 
and supplied by us to Norcon, Ltd. The illustration below shows 
a 36-in. diameter by 6 ft. O.G. mould of the side-filling type, 
and is one of a considerable number which we designed and 
supplied to Messrs. John Howard & Co., Ltd., fcr use overseas. 
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EXPERTS IN THE DESIGN AND PRODUCTION OF 
SPECIALISED MOULDS FOR PRECAST CONCRETE 


We can cater for moulds of all types and large formworks of a specialised nature 
Care in design ensures a minimum of labour requirements in use, with a maximum 


of castings and accurate working under site conditions. 


USE OUR SERVICE NOW 
STELMO, LTD., BETHWIN ROAD, LONDON, S.E.5. Telephone: Rodney 5981 
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WITH PRE-TENSIONED WIRE 


Tests on Beams with Pre-tensioned Wire. 


Civil 
Region 


by the 
astern 


Tests have been made 
Engineer's Department, I 
British 
with pre ter 

diameter 


Railways, on beams prestressed 
smooth wires of 0-276 
Ihe first tests, made in 
that this wire had 
high-strength concrete 
were IN 1953-54 
Railway Ke 


rioned 
1952 showed satis 
factory bond in 
and further tests 
in collaboration 
search Dt 

In the 


mace 
with the 
partment 

first tests six rectangular beams 
ted Their length from 
6 } to 21 ft. 6 in. and they 
124 in. deep in cross 
Iwo concentrated load 
each 1 {t. o in. on either 
the length of the 
[he spans were g ft. 6 in., 13 ft. 6 in 
and 19 ft. 6 in. re ely Six ten 
placed 1} 1n. from the 
wires I} in 
had 
on-tensioned twin-twisted 
bottom 


vanied 
were & in. wide by 
were 
side of 
beam 


section 


apphed 


the centre of 


sioned wires were 


| 


bottom and tensioned 


the 


two 


Some of beam 


from 
x additional n 


2} in. from the 


the top 


wires 


No 
of the 
steel early 
The 1 


beams 


used and in the case 


a high percentage of 


stirrups were 
beams with 
failure 


occurred due ti shear 
and the 
only he 
Im the 
causing § ftailure 
calculated load 
the teel of 
and a 


beam ro-ft. G-in 


with tensioned wire wed 
a satisfactory bond of the 
the load 


exceeded the 


longer beam 
appreciably 
based on a force in 


inch 


tensile 
ror tons 
pressive 
Ib per 


beam 


per “juare 
strength in the « 


oncrete of 


Im the 


mbined 


square inch horter 


due to c« hearing 
took 


tre vt 


failure 
and bending force place due to 
but no 
the load 


with the 


shearing 
wire 


increased 
of the 
failure 
culated 
149 ft. 
nt oft 
shearing 


nme urred and 
ordance 


(one of the 


Wa im act 


value beam 
having a larger 
steel failed due to 


forces 


niny 
I per ce 
bined 
load which was 


and bending 


mils per cent 
calculated maximum 


of the obser 


ad, but no 


ed 


wires Was 


For the temporary lining of trenches and 
foundations. Prices and full particulars on 
application to: 
DORMAN LONG (Steel) LTD., 

AYRTON WORKS, MIDDLESBROUGH 


London Office: 


SHEET DEPT. 


Terminal House, 52 Grosvenor Gardens, W.1 
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SHEETI NG | Prompt 
LONG 
Va 


TESTS ON BEAMS 


In 1953 a beam was tested in which 


ix wire and six 
ioned In this case 


hearing was avoided by 


were tensioned 


wir were not tel 
failure due to 

the provision of stirrups, but apparently 
lipping ol the non-te1 I d Vir 


curred untensioned 


and plain traight 


wires Of 0-276 1n. diameter are therefo 


not recommended It may, however 


concluded that smooth tensioned wire 
diameter 
ufficient 
with a 
6000 |b per 


10 paced 1} in. apart 


vill ensure bond resistance in 


concret« compre ive trength of 


quare inch when tested 
cylinder 

It ha 
that 


been ascertained by many 1 
ioned twisted wires of 
bond 
appears to be the case 


pal ol unten 
in. diameter ensure 
stance; thi 


atistactory 


also 


with wire of o276 in 
although this has 
batigue test 


beams 15 {t. 6 in 


ciameter, 
not vet been proved 
made in 
long On 


were 1954 On 
two beams 
apphed of loads 


a compressive tress of 


1,000,000 repetition were 
corresponding to 
and a nominal 


Ib per 


10 Ib. per square inch 
tensile tre ol 


the 


“quare inch 
were tatically 
until fine had dey 
cracks invisible 
completion of the fatigue tests In 
sequent static tests the 
under the maximum calculated load 

In another test one million repetitions 


beams 
CT At ks 


were 


Previously 
loaded 
and 


( lope d, 
these after 
sub 


wires fractured 


WITH PRE-TENSIONED 


CHESTERFIELO 


| 

BAKEWELL 

NEWARK 

OTTINCHAM 

GRANTHAM 

BELPER 

BURTON 6 } 
DERBY 


N 
MATLOCK 


MELTON 


ON-TRENT @\OUGHBOROUGH Mow 


WORKSOP 2 
/ LINCOLN 


Trent Gravels 
10,000 tons per week 
Washed & Crushed |} In. to 4 In. 
We are the leading suppliers of high-class concrete 
aggregetes in the area shown above. Prompt 


deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone: Beeston 54255. 
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of load were applied as before on an un 
cracked beam Afterwards 
lion repetitions of load 


nearly g mil 
applied to 
the beam in a cracked state The lower 
limit of ponded to a ¢ 

ve stress of 2 b. | 
and the 
tress gradually increasing 
to 1270 |b pel (juare inch 
corresponded to two-thirds of that 


wer’re 
load corre ompre 
er square in 
upper lin Oo a nominal ten 

from 650 

it jal 
at which 
failed 
cracks 


invi ible at up to 


when the 


in a tatic loading test the beam 


due to fracture of the wire I hie 
and 
repetition 
prove the 
wire Of 0-276 


including the eis millionth 
It is thought th: hese tests 
uitability of pre-tensioned 
pt that 


not 


in. diameter, exce ingle 


unten 
ioned wires are 
provided that the minimum 
observed Also, indented wire 


more ati 


factory and 
pacing be 
would be 
factory 

1 he beam were made by 
Building Products, Ltd., at 
the tests were mace 
supplied by Messr 
Nephew, Ltd I he 
tests were 
Mr. J. |. Campbell 
Chief Civil 


Kastern 


Anglian 
whose work 

and the wire wa 
Kichard Johnson & 
arrangements for the 
under the direction of 
M.1.C_.E., at that time 
british 


mace 


Region 


Railways, 


Bridges in Essex. 


In connection with the electrification of 
the Shenfield-Chelmsford-Southend lines 
the overhead clearances of eleven bridges 
over lhe 
and 
ot partially 

lab cone- 
struction similar to a number of bridges 
reconstructed in with the 
electrification of the Manchester-Sheffield- 
Wath lines The has 
during the last six years for 
road bridges 


the track are to be increased 
spans will vary between 27 ft in 
46 ft. 4.1n The decks will be 


prestressed composite concrete 
connection 


used 
some thirty 
railways in Great 
Britain and is composed of precast pre- 
tressed 


design been 


overt 
beams and additional 
situ I he precast shape 
which contain pre-tensioned 


ot o-276 


concrete 
placed in 
beams wire 
diameter, are made in a 
factory on the long-line system ; 
placed \ ide they 
propping, the « 


abovy 


when 
upport, without 
oncrete cast between and 
them, and the re 
the 


stre 


ulting slab acts 


as if entire construction 
lhe design ot the 
standardised for road bridges 


spans between 20 ft. and 50 ft 


were pre 
has 
with 


beam 
been 
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MEMBRANE CURING 
for all concrete construction 


from 36,000 
Sq. yd5 ............ 


to 3,500,000 
sq. yds............. 


of nis ontract Messrs. john 


Over 18,000,000 sq. yds. of concrete cured in this country with “‘ Ritecure."” The proved economical 
efficiency of ** Ritecure,’’ ease of application, drastic reduction of labour costs, and the assurance 
of complete curing under any climatic condition, make this material the supreme answer toall concrete 
curing requirements ‘ Ritecure " is backed by 32 years of practical experience in the field of civil 
engineering and public works construction. For full details, test reports, and technical advice, etc 
write to 


STUART B. DIGKENS, LTD. 
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density and homogeneity. 


Less shrinkage. 
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STRONGER AND BETTER CONCRETE 
with the NEW 


Winget 


‘VIBROCON’ 
VIBRATING POKERS 


10,650 Full impulses per minute 
from Model 45 


9,600 Full impulses per minute from 
Model 60 


9,000 Full Impulses per minute from 
Model 70 


On jobs demanding vibration methods Winget * Vibrocon ° 
Vibrating Pokers give swifter compaction to maximum 
density. The workability of harsh mixes is increased and 
thorough consolidation can be swiftly achieved. Use Model 
45 (13 dia.) where close reinforcement is incorporated. Use 
Model 60 (2}” dia.) when placing stiff concrete of low water 
cement ratio. Use Model 70 (2}” dia.) for mass con- 
crete. For smaller sections and in precast work a 
variety of nose extensions can be fitted to Model 60 

There are no gears or belts and operation is extremely 
simple. Choice of three drives—Petrol, Electric 

Greater or Pneumatic. 


Greater 


resistance to frost. Better 


bond between 


concrete 


and reinforcement. Better 
bond construction 


joints. 


CONTRACTORS PLANT SPECIALISTS 
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ELECTRICAL 


CURING OF CONCRETE 


Electrical Curing of Concrete. 


Metuops of curing concrete by electrical 
heating in use in the northern districts 
of Japan are described by Mr 
Itakura in the Journal of the 
Concrete Institute, of which the 
abstract 


Chuzo 
American 
following 
is an 

Experiments show that the modulus of 
rupture and strength of 
concrete cured with electricity are 


compressive 
higher 
than with ordinary curing at an early agi 
but for older concrete they are almost the 
Pull-out tests of a bar embedded 
that 
between the bar 
than 50 deg. | 
increased in 


same 


in concrete show when the tem 


and 
bond 


difference 


the concrete 1s less 


perature 


cured 
concrete compared with that for curing in 
all When the 


was 7 deg. to 


tre 1S electrically 
temperature difference 
9 deg. F. with the 
perature of the reinforcement bar as high 
as 176 deg. or 194 deg. F., the bond stre 

was greatly reduced. Care must be 
im the 


crete 


tem 


taken 
electrical curing of reinforced con 
and it 1s dangerous to heat reinforce 
ment bars for a long 
ture of the 
curing must be 


The tempera 
concrete electrical 
kept below 104 leg. | 
deg. | 


consure d 


during 
and usually below 

The electricity, 
to 30 kw.h. per 


iS about 23 
yard of concrete if 
the concrete is heated and 
kw.h. per foot of 


area for partial heating The cost 


the whole of 
Oot 


to o-oo square 


shutter 


of electrical curing ts said to be 7 per cent 


to 10 per cent. of the construction cost of 
plain concrete, and 
cent oft the 


forced concrete including 20 per cent 


1O per cent to 15 per 


construction cost of rein 


capital cost for equipment In general 
the cost is affects 
plan of structurs 
and 1s 
cent 


enclosure 


hape and 


dl by the size 
and climatic condition 
nated to be about 30 to gO per 
of that for steam curing or heated 
cost of 


ering that 


including = the con 


struction of any temporary co 
Is required 
lo get the best effect 


consumption of power it 


with 


e the least possible mixing 
and graded fine al ( 
vrevate to use the 

admixture and to 
of the concrete in cold 
A sing hase or a three pha ‘ 
used \ transformer 
volts to se 


quantity 


iter well 


smalle amounts 
raise the tem 
perature weather 
trans 
former can 
adjustable 


10 or 20 veral 


Va 


desirable If 
with this wide 


hundred volts is 


former 


tran 
range of voltage 1 
ordinary tran 
may be used by adjusting the 

on the high-tension sick we 
three-pole ponding to the 
three phase 


not available, an former 
terminal 
»- pole or 
switches corre 


single-phase or uurce, with 
capacities of 100 to 
hundred 
numbers commensurate 
of the \ circular-type volt 
meter for a switchboard or a preci 
type voltmeter ts 
should be of the 
board or an 
The latter l 


electricity in main wiring 


200 amperes and 
volt are 


vith the « 


several nece 
transformer 
if n box 
required The ammetet 
witch 
upp 

ent to measure 
and in individual 
electrodes An accumulating-type watt 


meter is de 


circular type for a 
ammeter for main 


conve 


irable \ il resistal 
with terminals 
is best 


thermometer ma bye 


thermometer 
the concrete 
or alcohol 
blood 


but common met 
lighting or electric torche 


sary to permit obser 
electricity 


temperature of the concr 


measurement of the 
If copper electrode are 


between the and the coner 
mall direct 


between the 


electrode 
increases and a current ma 
flow copper and the ron 
which may be present in concrete heet 
ind 
bor joining the electrode 
wires, Nos. 8 or 10 BW AG 
valvanised or plain wires are convenient 
electrode 
Old 


or strip iron, iron bar iron wire are 
therefore used 


to branch 


espec ially when the 
bedded in the 
used if any loose rust i 


concrete 
remo 
the main wiring and 
former to the electrode 
both oft 
aT if 


and ild be 


connecting 
through 
and hard copper 
eable in 

wires connecting 
electrode are preferably 
ulated 


ionally unin 
thin 


Many oft 
than a few large one 
the joining of the 
ired that they can « 
loads of 
trictly 


occa 


used 


electrode 
be en 
required. Safe 
trode 
the 


must 
period of us 
may be allowable 
Placed on the 


Placed on 


to per cel 
Electrode 


inner 


may tx 


face of the hutter 


in 
iy 
ed 
are 
ition and 
and of the be 
te at night a 
1 For 
the tran 
wite he 
vire are 
circuit 
4 
and the 
ted. but 
may 
the lowest es are better sats 
ee essary to they expedite ar 
rry the power 
2 
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ELECTRICAL CURING OF CONCRETE. 


the surface of the concrete, or | 3) Embedded 
in the concrete Iron wire or sheet-iron 
electrodes are fixed to the inside surface 
of the shuttering, ordinarily in a ve rtical 
position, with nails, staples, or bolts sy 
this method electrodes can be ac« urately 
spaced and the wiring is not disturbed by 
concreting Ihe disadvantage is that 
marks of the electrodes remain on the 
surface of the concrete after removal of the 
shuttering In partial heating, in which 
adjacent electrodes are used reciprocally 
from anode and cathode, there may be 
considerable leakage of electric ity through 
the shutters when the boards ar wet 
The electrodes may be laid on the top 
surface of the concrete and fixed to the 
side shutters. When the distance betwe en 
side shutters is large, _placing of the 
electrodes before concreting is diff ult ; 
in this case the electrodes are placed after 
most of the concreting is finished and are 
embedded in the concrete to a minimum 
depth of 2 in. The electrodes must be 
embedded deep enough to prevent their 
being disturbed and to ensure good con 
tact with the concrete 

Completely embedded electrodes are in 
the form of rough nets They can be 
easily stretched between the shutt rs at 
the position of the tie-wires or bolts 
(Fig. 1 If the safe electrical load for the 
electrodes is exceeded they ove rheat If 
an electrode is too long the electricity 
flowing in the concrete near the feed end 
18 greater than that near the other end, 
so a uniform temperature rise in the 
The le ngth 
of the electrodes must therefore be limited 

Ihe general arrangement of ele: trical 
equipment for single phase and three 
phase supply is shown s« hematically in 
lig. 2 For single phase electricity each 
electrode must be conne¢ ted with a branch 


concrete becomes im possible 


wire, coming alternately from the main 
wire When a three phase source is used. 
each electrode must be connected with a 
branch wire so that in each seri: of three 


electrodes the fuse is conne ted with 
one pole, the second and third with the 
other pole, and so on in equence, as 
shown in Fig. 2 lo join a branch wire 
to a sheet-iron electrode, bolts are con- 
venient When there are many electrodes 
and the branch wires are thin and soft 
the branch wire is wound tighth around 


the electrode 
In many cases nets of elect: ule 


Fig. 1. Electrodes in the Form of a Net. 


placed horizontally or vertically before 
concreting In horizontal work electri 
ity passe vertically through the con 
crete between the upper and lower 
horizontal electrode I hie lower nets 
are set before beginning to place concrete 


and the upper nets are set immediatel, 
upon completion of concreting or, if more 
convement, during concreting If the 
nets of electrodes are stretched too tight! 
gaps may be left under them a the 


concrete et 0 the net hould be 
loosened slightly a few hour after con 


creting 1s finished 
When the depth of concrete placed on 


ucce e da IS not the same, the pace 
betwee the net f « trodes ma iry 
vith re litant i power l 
umption and in the temperature of the 
concrete () the ther hand, if power! 
Con il pt i trie oft the ten 
perature of the et to be nstant 
the depth of a d etir mited 
and placil t t tn t pped If 
there differs etween t ireas of 
the and I t thie I it 
centrated i alle that 
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FIREPROOF FLOORS 


The most adaptable System of Suspended Hollow 
‘@ Concrete Floor and Roof Construction for large © 


and small spans. 


Smith's Two-Way Reinforced 
Floor for distribution of point 
loads with efficiency and 
economy. 


Showing Two-Way Reinforcement 
and Hollow Concrete Blocks laid 


on Trianco Telescopic Centers. 
Wustrating the continuous 


with natural Key to which plas 
readily adheres without hacking or 
other preparation to form fir 
ceiling 


Midland Associated Company & 
Licensees 
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"PHONE DUDLEY 4315 
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STERNSON 


Some views of the open-air swimming pool at the Skegness Holiday Camp. 
By kind permission of Messrs. Butlins Lid 


waterproofing concrete 
with Sternson No. 300 


Practical experience on a large number of water-containing structures has proved 
that STERNSON NO. 300 provides the most dependable means of obtaining 
a dense and impermeable concrete which will resist heavy water pressures. 
The list of important contracts on which STERNSON NO. 300 has been specified 
includes Swimming Pools, Factories, Harbour work, and underground structures 
of all types, and cement renderings on housing estates, etc. STERNSON NO. 300 
is an integral waterproofer which can be used with confidence for all forms of 
concrete construction, and for providing a waterproof rendering for existing 
concrete and brick surfaces. STERNSON NO. 300 is a water repellent. ic 
increases the tensile and crushing strengths without retarding the setting action. 
It increases the workability of the mix, thus permitting lower water-cement 
ratios. Full technical information on STERNSON NO. $00, and expert advice 
on all concrete waterproofing problems, are available on request. 


STUART B. DIGKENS, LTD. 


36 VICTORIA STREET, LONDON, 8.W.1. TELEPHONE: ABBEY 4930 
WORKS: OLD MILTON STREET LEICESTER. TELEPHONE : LEICESTER 20390 
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Fig. 2.--Arrangement ot Electrical 


Equipment. 


kept 


| within about 


large nets must be 

vertical work the 

ontally through the con 

cal net of electrode embedded in the 

crete he net can le set 


electricity passes 
rete between 
é before 
» the work of embedding the 
avoided 


oncrets are 


concreting 
electrodes I the 
When us sive of 
placed the can be heated by 
cutting off the electrodes at the 
of the old concrete if 
joined to the electrodes at their upper end 
to draw out the electrode 
hutter board 


oncrete 


concrete 


concret« ! 
urlace 
branch wires are 
it is necessary 
by perforating the 
I hie whole vol ime otf « 
heated so that the 
uniformly 


I his 


crete 


may lx 
temperature 1s raised 

setting and | 
applicable to plain con 
merete if the 


ment i 


dur irdeniny 
method | 
and to reinforced « 
spacing between reinforce 
if the cross section is thick and 
initial tem 
Alternative! vhen nece iry 
the concrete, usuall } xD 1 surface 

d When ection 

thick 


perature below cle 


part only of 


than 
resu obtained ar 


those obtained by whole of 


the concrete vember the 


sudden rise ire of the 
mecrete 

nounced, 

switched ott a 

in that 

enthalpy of 


method 


part 


Via 


CURING OF CONCRETE 


installed at the cooling surface, and in the 
inner portion the generation of heat during 
yradual and delayed If the 
initial temperature of the concrete is more 
deg. | 
There is a distinct po 
the concrete near the electrode 
hardened before the between the 
electrodes and = there 
initial strains 
concrete the 


setting 1s 


used 
sitnlity that 


may tx 


than 55 this method can be 


safely 


te 


may occul 
ourable to the fresh 
hould therefore 


interval of thirty to 


unta 
switche 
I operated at 
forty 
employed for concrete 


minute [his method ts common! 
with a 
ot resmtorcement 
metal conductor 


with the rise 


In general wi 
current becomes 
temperature but 


involved, as in the case of 


when rn conduction 


cement pa 


the electrical re tance decrease 


the current with the ms 


between 


temperature this correlation 
electrical current con 
until setting of the 
and the temperature 
maximum As setting 


chanves to that of a 


and te mperature 


tinue cement paste 


react a 


electrical 


begins 
begin 
ohd and 
decrease 
tion of the 
ettiny if 
current and 


resistance 
the volume of current 
drop vith 


causing delay in the 


temperature reduc 
current 
the oltage 


temperature Curves are 


constant, tine 


time uniform, but 
if the 
uddenly the 
and the 
large mas ol 
heat 
crete becomes in portant 
ture rises or remains constant for a lor 
time after the cur vitched oft 


current and the temperature chan 


vitched « 


current must 
work in 
oncrete the 


ettiny oft the 


pected carefully 
veneration 
during the nner col 


ind the te mpera 


ol current 
yreat and the rise 
low ind special care 1 
in concrete work in coal or metal 
and along the sea 
ope 
unilorm rise ! 
the concrete it 
I lo } 


ecure 
ry part of 
we 
than ¢ 
S in. apart and to space farther 
electrodes of di 
the temperature to rise 


fo turn the electricit 


imilar nature te 


frequently lo place the concret« 


to raise the temperature uniformly 


4a 
TONAL 
SWITCH 
9 OR 4 : 
Aw 
3300 
220 i 
SIN PHA ace is i 
Sige 
Fic 
sn that the 
ature 
mil to 
Merce 
trod 
ipart 
d off 
> 
21 a 


MISCELLANEOUS, 


to reduce the necessity of raising the 
temperature by electricity and (4) To 
use the most suitable lengths of electrodes 
and main lead When electrodes are laid 
vertically or horizontally and exceed a 
certain length (even within the safe value 
of the electrode), and if the feed ends are 
all at one side, then the voltage falls at 
the other end and the current becomes 
weaker with a delay in the rise of tem 
perature In such cases the electricity 
should be fed to the opposite end of every 
electrode alternately, or the electrodes 
must be shortened and fed directly The 
ame considerations apply to the main 
WIres If the main lead wire is long and 
has many branch wires attached to it, 
there 1s a great reduction in voltage and 
the rise of the te mperature of the concrete 
is delayed at the end of the main wire. 
In such cases, the main wiring must be 
arranged in a loop circuit or the electricity 
must be supplied by several parallel cu 
cuits from the transformer to the switche 
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EXPANDITE 


LIMITED 


stands for 


sound joi nts 


HERE weather must be kept out 

where allowance must be made for 
structural movement due to temperature 
change, vibration or subsidence 


EXPANDITE LIMITED have made a 
detailed study over many years of the diverse 
problems which arise in dealing with joints 
and have produced a range of sealing com 
pounds and fillers with th accompanying 
techniques, which will perform satisfactorily 
for long periods under the severe conditions 
cfien experienced 


SEEL-A-STRIP 

A preformed non bituminous flexible seal 
ing compound, light stone or black in 
colour. Supplied tn multi-strip form inter 
leaved for case of handling. May be app)ied 
to a wide variety of joints where a hermetic 
waterproof and dustproof seal is required 


SEELASTIK 

An all purpose sealing compound tn cream 
or black Ideal for making an airtight, 
weatherproof, dustproof seal between mat 
crials here movement May occur WwW hen 
applied to clean dry surfaces SEEL ASTIK 
adheres strongly and forms a surface skin 
which may be painted. Available in gun 
and trowel grades 


MULSEAL * 

A black waterproof emulsion, which ts app 
hed cold with a brush or squeegee and dries 
in a few hours to a tough rubbery mem 
brane. Perfect blending of natural rubber 
and bitumen makes it weatherproof and 
durable Adheres firmly to clean surtaces 


ASBESTUMEN 

A black bitumen asbestos sealingcompound 
which adheres tenaciously to ail clean, dry 
surfaces and gives a tough weatherproot 
seal which will not become brittle or lose 
adhesion after prolonged exposure May 
be used at temperatures up to 350°] 


PLIEX® 

The ideal non-hardening glass bedding com 
pound. Special uitable for horticulture 
and industry. Runsea slong the glazing 
bar and goes further than putty as back cuts 
can be used again. Requires no knocking up 


* Registered Trade Mark 
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This way forward 


We've tamed gyptian rivers, 
Made ports for Portuguese, 
Raised Herculean sea-walls, 


lo halt the seven seas - 


Established firm foundations 
Where once were shifting sands, 
Set townships in the desert 


And watered barren lands : 


Built houses for your shelter 
And stations tor your trains 
And silos for your harvest 
And airports for your planes ; 
And yet the proudest story 
We feel we have to tell 
Is not this accomplished 


But ** This accomplished well !”’ 


SIR LINDSAY PARKINSON 
& CO. LTD. 


171 SHAFTESBURY AVENUE, W.C. 
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W. & C. FRENCH, LTD., have a vacancy 
in their drawing office at Buckhurst 
Hill for an assistant experienced in 
detailing reinforced concrete work 
Some knowledge of design desirable 
Reply. stating age, experience, and 
salary required, to Personnel Manager, 
Buckhurst Hill, Essex 
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ONE OF OUR MODERN 


CONCRETE AGGREGATES 


First-Class Washed graded 
concrete aggregates, and shingles 
for road dressing, coupled with 
efficient delivery, are at the 
service of contractors and 
Municipal Authorities in Lon- 


’ don, Berks, Bucks, Herts, and 


Middlesex Areas. 


PLANTS 


Our products include Washed 
Sharp Sand, all sizes of shingles, 
from 3/16" up to 2", either 
crushed or natural. 


Special Specifications made to 
order. 


STONE COURT BALLAST CO. LTD. 
PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
Telephone: Abbey 3456. 


General View of Plant at Rickmansworth. Me 


with Pressure Piling 


Cast in-situ without vibration and without damage to surrounding buildings, old walls, 
and foundations. Can be installed with a minimum of 6-ft. headroom. 


THE PRESSURE PILING 
COMPANIES 


THE PRESSURE PILING COMPANY (PARENT) LTD. 
637 OLD KENT ROAD, LONDON, S.E. 15 TELEPHONE: NEW CROSS 0347 


Enquiries for the North of England and Scotiand should be addressed to : 


THE PRESSURE PILING COMPANY (NORTHERN) LTD. 
6 WINCKLEY SQUARE, PRESTON, LANCS. TELEPHONE : PRESTON 522! 
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